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American was founded 
time when 
the United States of America was indus- 
rially less developed than South Africa 
at the present time. Even territorially, it 
vas not the same country we know now: 
for California, Texas,and the great South- 
west be longed to Mexico. 


§ ipens scientific 
SCVETLILN years 


During that long period of seventy vears 
the Seientific American faithfully chroni- 
cled the technical and industrial progress 
Americans made. Its editors 
saw the advent of the reaper, the tele- 
the telephone, the great trans-con- 


\\ hic h we 


rapt. 
i 





= : — a a 
THE SCIENTIFIC AMERICAN OFFICE 1859 
tinental railways, the laying of the trans- 
atlantic cable, the development of the 
giant steamship, the perfection of the 
phonograph, the glow of the first electric 
incandescent lamp, the coming of the 
motion picture machine, the miracles 
wrought by wireless telegraphy. and more 


recently the conquest of the air. 

What an age of wonders it 
Whata transformation has been wrought 
upon the face of the earth! Surely no tale 
of the Arabian Nights, no fantasy of 


has been! 





SCIENTIFIC AMERICAN 





The 











BLANCHARD WESTINGHOUSE 





Anniversary *% 


NUMBER of the 


SCIENTIFIC AMERICAN 


June Sth, 1915 


Jules Verne depicts marvels so amazing 
as those which the Scientific American 
has been the first to describe authori- 
tativels as soon as theyappeared. Who 
would have thought, seventy vears ago, 
that with the aid of the X-rays we 
could look through a man’s body; that 
friend could talk with friend from New 
York to San Francis- 





MARCONI 


three-score vears and ten ot our existence 


In June a number will appear which the 
Editors hope will do full justice to the great 
theme of American invention—a number 
which will transport us all back to the time 
when our fathers and our grandfathers still 
burned candles, when horses pulled street 
when there were no automobiles and 
when the railway was a curiosity 


Cars, 


steam 





co; that Niagara Falls 
would illuminate 
cities; that street cars 
would move magical- 
ly through our towns 
withoutany apparent 
means of propulsion; 
that pictures would be 
sent by wire from New 
York to Chicago, and 
that by means of the 
boundless ether a soli- 
tary passenger ship on 
a desolate ocean still 
keeps in touch with 
civilization. 

It has been the pri- 
vilege of the Editors 
of the Scientific Amer- 
ican to know the men 
whose master minds 
have wrought 
things, and to hear 
from their own lips 
the story of their 
struggles and their 
triumphs. 


these 


Ericsson 














Morse, Edison the 
whole dynasty of in- 
ventive genius which 
has made the nation Copyright by B. G. Mitchell 
what it is—the editors 


known them all. 

Seventy years Is a turning point not only in 
the life of man, but in the life of any enterprise. 
It seems fitting that the oecasion should be 
commemorated by the publication of a num- 
ber which will review the progress that the 
United States of America has made in the 


have 
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that people would travel miles to see. The 
motion picture machine of industrial pro- 
gress will be turned backward, and the 
flickering film will make you wonder what 
the future will have in store if so much that 
is wonderful has happened in the past. 
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Pens for small animals. 


A Garden of Serpents 
he the S I tute of Brazil, which occupies 
t t of Tin es ut Butentan, Dr. Vital Brazil 


ure and prevention of the 














Capturing a venomous snake with a forked stick. 


A Bird Mystery.—One of the most curious and in- 
teresting of the unsolved problems relating to bird migra- 
tion, according to Mr. W. W. Cooke's recent memoir 
on this subject, is connected with the chimney swift, 
more often ealled the chimne y = swallow,” a very common 
and well-known bird of the eastern United States. After 
the breeding season the flocks drift slowly south and 
concentrate in vast numbers on the northern coast of the 
Gulf of Mexico. Then they disappear as completely 
as if they hibernated under the water or in the mud, ac- 
cording to the old belief regarding birds in general. The 
last week in March they appear again on the Gulf coast. 
“Their hiding place during the intervening five months,” 
says Mr. Cooke, ‘is still the swift’s secret.”” (Chapman’s 
‘*Handbook” says that they winter in Central America.) 





ffects of ‘ te rhe snakes used in preparing 
e St e kept i small park, containing numer 
‘ ‘ elters, which is surrounded by a 
W: ‘ ! ed with water. Other specimens are 
kept j eur the main building, in order 
to stu the ! t favorite food, the very diverse 
t ( of various species, and the best 
mit of es eir attacks. The hot and moist 
for I irm with venomous serpents, but 
t test ‘ us the peaceful and timid rep 
tile tt those persons and animals that 
tread on them destroy their lairs. The principal 
fu ‘ e t Bothrops and the Crotales, or rattle 
snakes The Bothrops venom decomposes the blood and 
produce ! orrhage, with intense congestion 
of tl ‘ ind brain, while the venom of 
the Cr i f the respiration, circulation and 
Vision, am 1 causes death within 24 hours. Each 
ve ‘ antidote. Dr. Brazil prepares 
a serum f each, and also a polyvalent or compound 
serul ! ! effective against all Brazilian snake 
f ise When the species of the attacking snake 
l UnK wh 
rhe seru ir tained from young and sound horses 
and as which receive, at intervals of 5 or 6 days, in 
jecti f ) creasing from one twentieth milli 
‘ ne gramme. <A year’s treatment is required 
to produce perfect immunity and an effective serum. 
lhe olyvalent serum is obtained by injecting the 
‘ f Bothrops and Crotales alternately. The ani 
s thus immunized furnish anti-venom serum for a 
x time, if they receive a fresh injection of 
ifter each extraction of serum. Tubes 
if l with hypodermic syringes, are 
ent gratuitou to hospitals, municipalities 
nt Others are sold at low 
prices or exchanged for live snakes. In 1913 
900 tubes of rattlesnake serum, SOO of 
Bat serun and 4,500 of polyvalent 
eru ere distributed, and 4,500) snakes 
were receive Serums for pest, diphtheria, 
ind te ilso are produced by the usual 
net 
In tl ourse of his study of Brazilian ser 
ents, Dr. Vit Brazil has discovered a non 
enon constrictor snake, the mussurana, 
Voi urally immune to snake venom, 
nd whicl ills venomous snakes by crushing 
them in its coi ind then devours them. 
It is a remarkable fact that the serums 
prepared at I by Dr. Calmette, the origin- 
itor of the serum treatment for snake bites, 
ure powerless against the venom of Brazilian 








The garden of serpents. 


High-speed Stars 

N order to obtain more exact figures in connection 
uae the sun’s motion through space and other sim 
ilar problems, astronomers are measuring the velocity 
and direction of a great number of stars, which, like 
the telegraph poles along a railroad track, seem to go 
rapidly backward as we move forward 

The fact that these stars have motions of their own 
complicates the case considerably, for the “fixed stars” 
are known to be moving in great streams and change 
their positions not only in relation to our solat stem, 
but also in relation to each other 

The motion of a star naturally resolves itself into 
two parts: one measured along the line of sight repre 
senting its amount of approach toward us or its retreat 
the other measured at right angles to a line drawn from 
the star to the observer 


The first of these motions is measured by a study of 
changes in the star’s spectrum, the second by comparing 
its position as measured accurately at dates many 
years apart 

The velocity of a star seems to be a factor of its 
effective age Unlike our ordinary human experience, 
the speed of a star increases with its advancing years 
and in the whirl of spheres above us it is the young 
who cannot keep the pace 

, 


The average velocity of stars ranges from about 6 kile 


meters, or between three and four miles, per second for 
“voung”’ stars to about 30 kilometers per second for 
“old” ones. But notable exceptions occnr At Mount 
Wilson Solar Observatory of the Carnegie Institution 
some stars have been found to move with 
141, 150, 179, 233, 316 and even 325 kilometer per se 
ond, the highest speed yet known 

These high velocity stars are sometimes described a 
runaways, because they seem to be quite be 
youd the control of the gravitational power 
of the universe. At their speed the attraction 
of the entire known stellar system would be 


¢ 


wholly insufficient to check the star career 
through space. 

The astronomer, Simon Newcomb, once cal 
culated that the maximum velocity attainable 


by a body starting with velocity Zero at an 


system containing one hundred million star 


4 


each five times as massive as our sun 4 
tributed throughout a disk-like spheroid of 
certain extent cannot exceed 40 kilometers 
per second Yet the star ‘Groombr idwe | Ee I 
has a speed nearly nine times this value, and 
the massive star Arcturus has a speed prob 


ably four times this value 





if existing velocities owe their u nitud 
to the gravitation of the system, the quantit 
of attracting matter in the whole ste! 
tem would have to be at least eight ! 
that assumed by the i t Prof 





serpent thstract of an article by Jacques 


Boyer 


Some inmates of the Garden of Serpents. 


Newcomb, 


infinite distance and passing through a stellar 
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regular spa 
The purpose of this journal is to record accurately, 
simply, and interestingly, the world’s progress in scien 
tifie knowledge and industrial hievement 
_ > . > 
fhe President and Our People 
S our readers ve we know, during the heart 
rending ugglie which has been taking place in 
4 hu ‘ uring these many months, the Scien 
AMES t maintained an attitude of neutral 
It has « ored to follow out strictly the injun 
tlor f ti President at the outbreak of the war It 
has Ww el wit! oneern and with feelings of horror 
t he pany act which have been committed in the name 
f war It has felt that it was the part of every Ameri 
elitizer oweve tk refrain from showing any 
ret partisanship in this crisis During the last few 
weeks. howeve the iture of the war has changed, and 
not only the feeling but the demand for a strict mora 
neutrality has te disturbed by certain acts of the Teu 
toni it which cannot be excused or palliated We 
refer, of e, to the attacks which have been made 
upon shippi neutral nations Ships of the United 
States. H nl, Swede ind Norway have beet unk 
witl ‘ d the flag of these ountries has 
o* rete wy the ts of depredat 
Che px e of th ountry have ewed with the gravest 
i wt hee ipparent stemati policy of the German 
government t rry out its imperial w irrespective of 
the rights of nations or of individual rhe horror fol 
lowing the sinking without warning of the “Lusitania” 
‘ y emphasizes the shocking character of the situatio! 
Has thi ise to be a war of army against army and 
legenerated into a war against civilians and women and 


matter of what nationality’ 


mankind 


rt is the rst instance in the history of 
where regular transatlantic liner, filled with civilians 
of many nationalities, has been deliberately sunk on the 
high seas nd this act was committed, not after allow 
ing iene! women and children to escape in lifeboats 
but wantonly and wickedly without allowing the vik 
tims of the weapon of destruction any chance for their 
lives It cannot be claimed that this act was the irre 
sponsible whim of the ommander of the submarine 
for in advertisement app ared in the American press 
prior to the sailing of the “Lusitania” warning pas 
sengers agali <alling on the high seas It would 
seem evident from this warning that this horror is the 


result of the deliberate of the imperial will 


During the first months of the war the 


policy 


lmperiai gov 





erpment sent apologists to this country to try and 
explain away the crime against Belgium and the wan 
ton destruction of some of the choicest works of art of 
huroype but their arguments and pleas failed to con 
ince, because our people felt that such matters could 
not be ived | tl thumb rule of a lawyer brief 
(hur people do t accept as a mandate the claim that 
war is war.” They have the highest respect for and 
belief in the justice of international law, but such a 
«le ha imitations which do not harmonize with the 
deals of the American people, who realize that there 
higher lasw-—the iw of humanity and civilization 
whicl being outraged and trampled upon And it is 
for that re ind in spite of the calm and generally 
ne attitude of the American press, that under wath 
there has beer trong current of opinion among the 
Ameri nh pe ib ite condemns the meth 
ods of war now being conducted | the Teutonic allies 
ri ScreENTIFIC AMERICA hes to enter its protest 
izainst these acts It fears for the future of civiliza 
n if such act ire a ted ler iy plea hich 
line iolence to the accepted codes of warfare 
J hil ) trv there are some 10,000,000 of American 


They may 


birth or German descent 


SCIENTIFIC AMERICAN 


intelligent, 


he considered among our most enlightened, 
ind staunchest citizens At the time of our civil war 
they rendered inestimable service to the cause of the 


Unio They form an integral part of our body politic. 


He would le i poor thing, indeed, who would begrudge 


itive-born German the love of the country of his 
birth, but to such, as well as to native-born Americans, 
who ha become imbued with the American spirit, we 
would appeal in the name of civilization and humanity 
that some effort be made to bring home to the friends 
on the other side a realization that the methods of war 
now being followed are entirely out of keeping with 
the ideals of liberty and the rights of humanity which 
this United States of America holds as its cherished 
possession. A grave responsibility rests upon the Presi 


States at this crisis. It is a fortu 


of this United States that they 


dent of the United 


ate thing for the people 


have at the head of the Government one in whom they 


have every confidence, who all through this long and 


painful struggle has shown a wisdom, a patience, a 


have 
The 
the rights of 


nscientiousness, and a high-mindedness which 


evoked 
rights 


the admiration of all American citizens 


f our citizens are being abused, 


being violated, and what course is it pos 


manity are 


e for us to This we leave in your hands, 
Mr. President It 
this 


the policy of our Government for the last 


issue 


s against the tradition and the un 


written law of land for us to engage in any Euro 
pean conflict 
years has been so shaped 
engage in conflict ; 


The establishment 


one hundred and twenty-five 


that we are not prepared to such a 


it is not our purpose or our wish 


of a large standing army is contrary to the spirit of 
our people We have neither the army nor equipment 
necessary for war, even did our wishes incline us in 
such a direction, so that such a policy is hardly to be 
entertained. Our fleet would be of little, if any, service 
in this invisible marine warfare We are content to 
eave in your hands, Mr. President, the shaping of the 
course which this great nation should pursue, feeling 


that the rights of its citizens will be fully protected, 


that its 


will not be 


honor, for 
to suffer. 


and reputation for 


dignity allowed 


To the Hon. Josephus Daniels, Secretary of 
the Navy: 

copy of a letter 

Garfield of 


received from you a 


I have 
written by 
Williams 


you to President 


College on the subject of the pre 


iiedness of the Navy, and in your letter of transmis 
sion you state that it oceurs to you that we would be 

( ed i this letter 

rhe letter does interest us exceedingly, partly as a 


statement of the excellent work which has been done for 


the Navy under your administration, but far more as a 


revelation of the spirit in which you are conducting the 


duties of the high office to which you were called, and 


which you now fil 


We have 


ind very 


than 
that 


read your letter through more once, 


and we have to confess the 


earetully 


strong impression left upon our minds is that you are 


more concerned to prove that the work done under your 


administration in building up and improving the Navy 


has been superior to that done under the previous ad 
ministration than you are to show whether our Navy 
is in the condition of strength and preparedness rela 


tively to the other navies of the world which the present 


very serious international situation demands 


To bring home to your mind why we consider that 


political than 
letter 


our point of view is rather the narrow 
from 
Wilson's 


ships, in 


the broadly one, We your 
You say 


rution to 


patriotic 
‘What 


make the 


quote 


has been done since Inaugu 


Navy stronger, in ammu 


nition, in mines, in torpedoes? These questions are of 


the utmost importance Let me answer them briefly: 


First as to the ships: During the last two years of the 
Taft 


tion of two dreadnoughts to cost about $13,000,000 each. 


Administration, Congress authorized the construe 


lobvring the first two years of the Wilson Administra 
tion, upon my recommendation, Congress authorized the 
construction of five dreadnoughts to cost about $14, 


OOO.000 each (We cannot forbear to remind you, just 


secured at 


here, that one of those dreadnoughts was 
the cost of two existing battleships of our Navy, the 
Idaho” and the “Mississippi,” which were sold to 


Wilson Administration 


irs authorized $70,000,000 to be spent 


(reece, ) Stated in dollars, the 


in its first two vez 
ou the chief fighting force of the Navy as against $26,- 
WOO.00) authorized during the last two years of Taft's”; 
and so forth and so on 

Again, speaking of submarines, you say: “The Sixty 
third Congress elected with Wilson adopted my 


for subma 


recom 


ll the money it could 


mendation to give us 


rines These submarines will cost $16,260,000. 
Now, what was done during the last two years under 
Taft? Twelve ubmarines to cost $7,958,926 were 


authorized 

And Savings Ef 
fected, Taft, 
$21,025,572 was appropriated by Congress for the public 


work bills 


‘The 
years of 


again, under the heading of 


you say ‘During the four 


alone of shore stations Two naval 


fair dealing and, 


have 
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been passed hy the present Administration, and they 
curry together, for the public work of shore stations, a 
total of $3,920,880." 

Finally, in the last paragraph of your letter to Presj- 
statement 





dent Gartield, make a which in one 


broad and bold proposition seems to indicate that you 


you 


look at this subject as a political rather than a national 
You say that 
letter is 


problem one of the reasons for the 


length of your “Because certain persons, 


ignorant of their ignorance, and for selfish partisan 
reasons, have busied themselves with misrepresenting 


the true conditions of the Navy, thereby causing some 
good people to fear that the Navy is not now as in the 
past, the strong, effective, right arm of the republic.” 

that 


the 


Is it to be inferred from such a statement you 


are of the belief that no cne can criticise naval 


policy of your administration except from political mo- 
tives 

The interest of the SclenTIFIC AMERICAN, and of 
every journal, technical or otherwise, in the United 


States Navy, and the interest of 90 per cent of the citi- 
zens of this great country in the Navy, is a_ patriotie 
one, and it has nothing whatever to do with politics. 
The American public one jot or tittle 
whether the Wilson Administration or the Taft Admin- 
other Administration has done more or 


Administrations 


cares not 


istration or any 


than preceding or following have 


done, but it 


less 


does care very much, indeed, whether the 


broad and statesmanlike 


it is 


taking a 


party nh power is 


view of the situation; whether endeavoring to 


up to a condition of strength and keep 
enable it to 


build our Navy 


it in a state of preparedness, which will 
safeguard the vital interests of this country. 

AMERICAN has claimed 
that the 


political one; 


years the ScreENTIFIK 
the 


For many 


that the root trouble with Navy is ques- 


tion of appropriations has been made a 
matter of 


that Congress, instead of regarding the 
naval and military preparation as a vital one to be 


placed far above all party polities, has preferred, year 


after year, to throw the recommendations of its naval 
experts into the political bag, to take their chances with 
the Pension Bill, the Harbor Bill, and the 
whole of those individual 


which make up the contents of what, not very euphoni 


River and 


purely local and questions 
ously but very aptly, has been termed the “Pork Barrel.” 


Whether Congress may realize the fact or not, there is 
no doubt that 
ened to the fact that our naval and military 


the 


whatever the nation at large has awak 


forces are 
which 


duties are 


The American 


totally inadequate for onerous 
liable at any time to be laid upon them. 
people have learned the lesson of this terrible European 
They 


ment is 


realize that the question of adequate ar 
one affecting the life death of 1 
We believe that the whole country is in a fran 


war 
very and 
nation 
of mind to treat this question as such, and we are per 


fectly certain that the very last thing that they care 
about, or wish to hear about, is whether the Wilson 
Administration or the Taft Administration spent the 


the smaller number of dollars and added the 
our 


larger or 


the smaller number of ships to naval 


larger or 
resources in a given length of time. 


Somebody has defined genius as the possession of a 


strong sense of proportion, and we cannot help but feel 


that in this hour of stress and danger there is a strong 
eall for genius of this stamp. 


Cannonading and the Weather 


HE wet winter in Europe has brought forth the 


suggestion many quarters that 


inevitable from 
the cannonading incidental to the war had some- 
thing to dk it. The rainfall, as 
pared with the normal, appears, however, to have been 


with excessive com 


greater in the British Isles than on the Continent; in 
other words, not only at a considerable distance from 
the main theater of war, but also to windward of it. 


February was 
about 50 per cent As to the Conti- 


nent, Camille Flammarion points out that October, 1914, 


during November to 


above the normal. 


British rainfall 


was a dry and sunny month, in spite of the tremendous 


battles then in that the rainy periods during 


progress ; 


the winter coincided—exactly as in the piping times of 


peace—with the advent of cyclonic disturbances from 
the Atlantic Ocean; and that the recent rains are by 
no means without precedent in normal times. The 


veteran astronomer cautiously adds, however, that we 


must not be hasty in drawing conclusions either pro 


or con, 


Concrete Gasometer Work.—Reinforced concrete is 
into successful use in the construction of 


A recent example of the Hennebique 


now coming 
gasometer basins. 
concrete system is noted in a circular basin of this kind 
which was recently built at St. Sebastian, Spain, and it 
is the first example to be found in that country. Diameter 
is about SO feet, and height of basin 26 feet. 
the basin are enlargements in the shape of 9 buttresses 
in order to add to the strength of the construction, and 
each buttress serves as the base for one of the structural 
iron beams which go to make up the gasometer framework 


Around 


und support the gas-holder. 
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Notes on the War 
German Foresight.—Speaking of German foresight, 
Hilaire Belloc says that in his power to maintain close 
formation; in the use of high-explosive shells on perman- 
ent fortifications, and in the use of heavy pieces in the 
field, the 
war were 


to the 


German has proved that his theories of modern 
correct. The advantage in material is slowly 
Allies 


passin 

Long-range Bombardment.—The astonishment which 
was aroused by the fact that the Germans were able to 
bombard Dunkirk from a distance of over 20 miles was 
public; for military 
that it 


confined entirely to the lay men. 


irticularly artillerists, have long known 





and 
was possible to throw shells to a distance of 20 and even 
30 miles if it was considered desirable to do so. It is 
probable that neither the German 1614-inch, nor the Au- 
strian 12-inch gun was used, for neither of these pieces can 
such range. More than likely a 12-inch naval 


older, short-caliber pattern was 


eover any 
plece of the used and 
fired at a high angle of elevation. 

The New Attempt at the Dardanelles. 


tempt to break a way through the Dardanelles by a com- 


The new at- 


bined sea-and-land attack is more in accordance with the 


established tactics of such warfare than was the first 


attempt to batter a way through from the sea. It is 
possible that the Turkish batteries along the Straits are 
no better provided with defenses against attack from 


the land side than are the defenses along the coast 


of the United States. In that case, if the Allies have 
sufficient forees available, the forts will be taken in 
reverse. If the line of forts on the European side be 


captured the task of reducing those on the Asiatic side 
will be greatly simplified. 

American Mechanical Transport.—The Allies are be- 
American engineering firms with large 
A eonsiderable 


ing supplied by 


quantities of mechanical transport. 
portion of this is of the type in which all four wheels are 
The advantages of 
Not only can 


these machines operate successfully on broken and yield- 


available for traction and braking. 


this type for war conditions are obvious. 


ing ground, but they can take inclines which would be im- 
for mechanical transport of the ordinary type 
These 


machines have preved to be very serviceable on muddy 


possible 
with rear-wheel drive and front-wheel steering. 


and broken-down roads such as are encountered in 


Flanders and in Poland. 

A War of Artillery.—The present struggle in Europe 
is a war of artillery; to the side which ean produce a pre- 
ponderance of artillery and an excess of ammunition sup- 
plies the vietory will belong, other things being equal. 
Only those who are present on the battlefields of Europe 
can form any adequate idea of the enormous expenditure 


f ammunition, and particularly of ammunition for field 
guns and howitzers, which is taking place. In the House 
of Commons, the Chancellor of the Exchequer recently 
stated that during the battle of Neuve Chapelle as much 
ammunition was expended as was used during the entire 
Boer war, which latter lasted for two years and nine 
The Neuve Chapelle battle front covered only 
a few whereas the whole fighting front in all the 
theaters of the present war must total fully 1,500 miles. 

Radius of German Submarines. 
abstract in an article by a German officer, which appears 
in Re 


at the opening of the war was 27, and adding those since 


months. 


miles, 
According to an 
sta Marittima, the number of German submarines 
completed the number would now be 36 if there had been 


New 


building for foreign governments, were, of course, 


no losses. units have been laid down, also, and 
those 
taken over. It is claimed that the water-ballast tanks 
are filled with oil when the boats start on a long cruise, 
and the article states that an SOO-ton submarine such as 
““U-47”’, 
cruising at 8S knots on the surface, 


one of the latest to be put through her trials, 
would use 10 tons of 
oil fuel for every thousand miles. The boat is credited 
with a normal supply of 50 tons of oil which would give 
her a radius of 5,000 miles. If, 


the water-ballast tanks are utilized for oil storage, the 


as the writer suggests, 


radius of action would be even larger. 

Six-inch Guns on Battleships.—The fact that all the 
naval engagements between the larger ships have been 
fought with heavy-caliber guns at the longest ranges 
at which these guns could be used with effect, has onee 
more brought to the front the perennial question of the 
When Sir John Fisher 


three 


secondary batteries of warships. 


brought out the first dreadnought and the first 


battle-cruisers, he left out the secondary armament al- 
together; and several of the ships which followed them 
12-pounders and 4-ineh 
guns in their secondary batteries. In the big engage- 
ments of the present war, including the fight off Chile, 
the 6-inch guns of the armored cruisers for the greater 
part of the time were out of range, and the 8.2, 12, and 
Experience had in this 


carried nothing heavier than 


13.5-inch guns settled the fight. 
war shows that flotillas of torpedo-boat destroyers are 
the best protection for battleships and battle cruisers 
again The substitution of 
12-pounders for 100-pounder 6-inch guns would mean a 
considerable addition to the efficiency of the battleships 
either in speed, coal endurance, armor or other valuable 
qualities, 


gainst the enemy’s destroyers. 
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Science 


The China Medical Board, recently established by the 
Rockefeller Foundation for the purpose of improving 
medical and hospital conditions in China, gives promise 
of doing incalculable good in a country where, aside from 
the medical missionaries, there have been heretofore very 
few representatives of modern medical The 
first task of the board will be to develop medical educa- 
tion in China, and to this end six fellowships have been 
established to enable Chinese students to take medical 
courses abroad, in order that they may ultimately teach 


science, 


medicine in their own country. 


The Southern Ocean.—According to a note in the 
Geographical Journal, this name has been recommended 
by the British Admiralty and formally adopted by the 
Commonwealth of Australia and the Union of South 
Africa to designate the whole oceanic zone encircling 
the globe south of Australia, Africa, and South America. 
This name is, of course, not new, but it is not to be found 
in Lippincott’s Gazetteer, and has been used in a merely 
tentative way by many geographers. As the Admiralty 
mentions the Antarctic continent as the southern bound- 
ary of this body of water, no room is left on the map for 
an “Antarctic Ocean.” 


The Siberian Sea Route.— Progress in the exploitation 
of the steamship route to Siberia by way of the Arctie 
Ocean has been reported from time to time in these 
columns. The American consul-general at Moscow 
states that interruption of other trade routes by the war 
will stimulate the use of the Arctic route, and that ex- 
tensive preparations are now being made by the Siberian 
Association for Shipping, Trade and Industry for the 
shipping season of 1915. Hides, flax, hemp and other 
raw materials to a value of $500,000 will probably be 
sent by water to England. The association is building 
a settlement on the lower Yenisei. 

Sheep-killing Dogs are said to be the chief cause of the 
marked decrease in the number of sheep kept on farms in 
the United States, exclusive of the western division. 
During the period between 1900 and 1910 the total num- 
ber of sheep in this region decreased by more than 
3,900,000 head in spite of favorable market conditions. 
The problem of the sheep-killing dog is fully discussed 
in Farmers’ Bulletin 652, just issued by the U. S. Depart- 
ment of Agriculture. In this bulletin it is pointed out 
that the moral effect upon persons who have witnessed 
the depredations committed by dogs among sheep is a 
more serious factor in the situation than the actual dam- 
age done. No farmer contemplating the raising of sheep 
is likely to venture on the enterprise while the flocks 
of his neighbors are continually meeting reverses through 
The annual loss from this cause 
Sheep-killing 


the attacks of dogs. 
in 36 states is estimated at 107,760 head. 
dogs sometimes work singly, but more often in groups 
of two or three. They do not limit their attacks to the 
flocks in the immediate vicinity of their homes, but travel 
for miles in all directions, spreading destruction in the 
flocks with which they 
simply kill one or two sheep in a flock, while others con- 
tinue the attack until all the sheep are either destroyed 


come in contact. Some dogs 


In many cases sheep are simply chased 
Most of the farm states 
ome compensa- 


or crippled. 
until they die of exhaustion. 
have dog laws, and nominally provide 
tion for the sheep destroyed, but these laws are generally 
more or less ineffective. Improved legislation and the 
more general use of dog-proof fencing are suggested as 
remedies. 

The Dissemination of Chestnut-blight Fungus by 
Wind is fully discussed by Messrs. Heald, Gardner and 
Studhalter in a recent number of the Journal of Agri- 
cultural Research. This method of dissemination was 
first suggested by Murrill in 1906, though he probably 
had only the pyenospores in mind. It has not yet, how- 
ever, been demonstrated that the pyenospores can be 
carried on in this way. The studies of Rankin revealed 
the fact that under moist 
are shot forcibly out into the air, where they can be 
eaught up and carried to considerable distances by the 
wind. Subsequent investigations showed that vast 
numbers of the ascospores are thus thrown into the air 
during summer rains. In order to get more definite 
information regarding this infection, the 
writers above mentioned carried out observations in a 
badly diseased chestnut coppice near West Chester, Pa., 
during the months of August and September. To 
determine the presence of spores of the chestnut blight 
in the air at particular times and places a series of ex- 
posure plates was made, while the number of spores 
present was determined by the aspirator method, and 
other tests out. The general result of 
these inquiries is stated as follows: “All of the ex- 
periments point to air and wind transport of the ascos- 
pores of the chestnut-blight fungus as one of the very 
important methods of dissemination and substantiate 
the conclusions of Rankin and Anderson. It can now 
be said with absolute certainty that following each warm 
rain of any amount ascospores are carried away from 
diseased trees in large numbers. During dry periods 
wind dissemination of ascospores does not occur at all 
or sinks to a very insignificant minimum.” 


conditions the ascospores 


means of 


were carried 


449 


Aeronautics 


-Novel Flying Machine.—Patent No. 1,133,451 to C. 
A. Worfel of Grand Rapids, Mich., is for a flying ma- 
chine having propelling wings which swing and have a 
limited rotary movement, the parts being so correlated 
as to secure a turning of the wings on their shafts whea 
at one end of their swing and to turn them reversely at 
the other end of the swing, the wings being so inclined 
during the swinging movement as to propel the machine 
and also to sustain it or cause it to rise. 

In the course of the present 
that 
themselves into a state of intense excitement and screech 


Parrots and Aeroplanes. 
European war it has been 


noticed parrots work 
loudly on the approach of an aeroplane, even before the 
latter is visible to human eyes. A number of these birds 
were placed on the Eiffel Tower and other suitable points 
of observation in order to test their utility as sentinels 
Unfortunately, however, they are unable to distinguish 
between friendly and hostile aircraft 

A Gammeter Flying Machine Patent.--H. ©. Gam 
meter of Bratenahl, Ohio, has patent No 


1,135,009 in which wings arranged at opposite 


secured 
sides of 
the machine are pivoted about midway between their 
ends on axes parallel to the line of travel and these wings 
have their front edges stiffened and their rear edgy: 
flexible so there is a propelling action for the full width 
of both wings on each stroke, the wings being oscillated 
simultaneously about their respective axes by connection 
with the driving mechanism of the machine 

Life Saving Parachute.—A life saving parachute 
has been patented in which a device that may be worn 
as a garment has a flexible overhanging and relatively 
wide skirt band secured to the body portion at a point 
near its upper end and beneath the arms of the wearer 
and flexible stays are secured to the lower end of the 
body portion and to the outer edge of the overhanging 





band so that as the wearer descends his downwardly 
extending legs wiil operate upon the stays to hold the 
band at its outer edges so the latter will expand and 
patent No. 1,133,924, has 
Sault Ste. Marie 


operate as a parachute. The 
been issued to H. C. Brubacker of 
Ontario, Canada 
Indications of Important Improvements. - Speaking 
of the importance of increasing the ranges of speed of 
Royal 


Institution, London, brought out the fact that in 1912 


aeroplanes a speaker at a recent meeting of the 


the Cody machine, which won the military prize for that 
year, had a maximum speed of 72 miles and a minimum 
of 48 miles 
a Sopwith machine had a maximum speed of 92 miles, 


a range of speed of 33 per cent In 1914 


while its minimum was 37 miles, the range being 60 


per cent In this connection it was noted that alter- 


ing the shape of the wires on the aeroplane—from 


round to oval—had brought about a reduction from 10 
to 12 per cent in the horse-power required for flying at 
70 miles an hour. 

Patent No. 1,133,559 to 
C. U. Greeley has for an object to provide an aeroplane 
which shall 
balance independent of the skill of 


An Automatic Stabilizer. 


inherent, automatic stability or 


possess 
the operator, and 
which shall be entirely free from any devices requiring 
purpose In 


manipulation by the operator for that 


operation the aviator sets the supporting surfaces sub- 
" 


stantially horizontal, and the propeller draws the 
When sufficient speed is 


aero 
plane forward on its wheels. 
attained, the aviator tilts the supporting surfaces back- 
ward by means of the controlling screw, and the aeruplane 
rises bodily and quickly, since all the supporting surfaces 
are suddenly, rather than gradually, placed in position 
of their maximum lifting power. 

Firing Between the Propeller Blades.— [1 is said to be 
quite a trick to operate a machine gun from an aeroplane 
as must be constantly done from the military aeroplanes 
in the war region; but it is often desirable to fire direet!s 
ahead, which seems impossible with a tractor machine 
on account of the liability of putting the propeller out 
of commission. It is reported, however, that a German 
inventor has devised a scheme for gearing up the trigger 
of the quick-firer with the engine in such a manner that 


when a propeller blade is in line with the gun a lock pre- 


vents a shot from being fired until the blade has passed 
out of range This appears to be a most uncertain 
operation; but it is stated that R. Garros, the noted 


French flyer, has a secret method of his own by whiel 
he successfully performs the feat 
Sky Periscopes.—In the cities of Europe that are 


liable to be visited by Zeppelin air ships the watehers 


on the lookout for raiding craft have suffered from stiff 


necks, and also eye strain from long continued gazing 


at the heavens to detect hostile aireraft, and to meet thi 


difficulty opticians have devised a special form of s! 
periscope This instrument is constructed on the san 
general principles as those used by submarines, at 


type that has been so widely adopted for use in 


trenches on land The device is a simple arrangemen 


mirrors that the watcher can hold in his hand, and whi 
enables him to sean the entire vault of the 
looking down in a convenient and natural positi« ! 


has been found so convenient that a mue 


more constant lookout is maintained 
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bickel, from whl copper er is dissolve« 


Edison submarine boat storage battery. 


dry cells connected in series give the high tension 500- 


volt current necessary for the vacuum of the trans 


] 


mitting valve. The usual value of the vacuum current 


being from 10 to 20 milliamperes it is sufficiently small 


to make practical the use of dry cells for intermittent 


purposes 


Through tuning, as in wireless telegraphy, it is pos 


sible to select the particular receiving station wanted, 
and adjusting to the series of waves emitted, exclude 
all other stations which happen to be sending within 


the range of influence at the same time 


Edison Submarine Boat Storage Battery 
By Herbert T. Wade 
warfare 


submarines in naval 


extensive use of 


4 pas 
has directed attention to their weakness as well as 


their strength and usefulness, emphasized perhaps by 


tragic disabling of the United States 


Honolulu 


the recent and 


submarine “F-4" in harbor, with the loss of 


its crew A submarine, when operating below the 
surface, naturally cannot make use of a gasoline in- 
ternal combustion motor to drive its propellers, but 
employs electricity from a storage battery; therefore, 
any improvements working for increased power and 


to the advan 
both the 
under-water 


efficiency in the must act 


sufety of the 


storage battery 


tage and submarine, increasing 


facility of its operation and its radius of 


action from its present limits of about 100 miles by 


some 50 and reducing materially the danger 


per cent 
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of asphyxiation of the crew In a submarine, economy 
breathing air, 


and the 


of weight and space, contamination of 


the necessity for ventilation, care of the cells, 


durability are peculiar and special considerations. Un- 


til quite recently, the type of accumulator employed 
was the familiar lead-sulphuric acid storage battery 
with tandem plate, open-jar construction, with hard 


With 


electroly te 


rubber cells, housed in a lead-lined battery tank. 


such an arrangement not infrequently the 


would be spilled, and so care is exercised to prevent the 


running much over 15 degrees, 
keel as 
spilling the acid, for should there be a break in the lead 


tank, 


angle of diving from 


and to maintain as level a possible to avoid 


the sulphuric acid would straightway attack the 


steel plates of adjoining ballast or fuel tanks or bulk 
heads. Furthermore, in the presence of sulphuric acid 
seawater is decomposed and chlorine gas with its 
dangerous fumes is produced; while the acid attack 


tanks, naturally may lead to the 


Both the 


ing the gasoline fuel 
escape of gasoline chlorine fumes and gaso 
line vapor are not only disagreeable, but positively 
Thus on the United States submarine “E-2’ 
1914 
New 


dangerous 
while at sea on her way from 
York, the 


affected the crew 


in the autumn of 


News to escaping chlorine 


Newport 
fumes seriously despite prompt meas 
for their 


battery tank of one of the D submarines was inspected, 


ures relief About the same time, when the 


contain gasoline in substantial and 


result of the fuel tanks being 


it was found to 


dangerous amounts as a 


eaten away by acid. Consequently, the elimination of 


lead-sulphurie acid storage cells on a sub 


marine, and their replacement by a battery, 
attack, but 


where the elec 


where the electrolyte does not 


actually preserves steel, and 
with seawater without 


distinet ad 


trolyte can be mixed 


dangerous effect, is naturally a 


vance and advantage. 


The fundamental principle of the Edison 


battery as now being installed on 


storage 


a United States submarine, in which these 


advantages are realized, is the oxidation and 


reduction of metals in an electrolyte which 
does not dissolve the metals and will not com 

This 
actio 


bine either with them or their oxides. 


electrolyte when decomposed by the 


of the battery is immediately reformed in 


equal quantity, and unlike the sulphuric acid 


solution, is, therefore, practically constant, 


without change of density or conductivity 
The 


nickel 


long time active ele 


of the 


over periods of 


ments battery are and iron, 


employed not in the form of metal, but as 


nickel hydrate and iron oxide, carried it 


perforated pockets or tubes. The electrolyte 
is a 21 per cent solution of potassium hydrate 
with a small amount of lithium hydrate add 
ed. As only a small quantity of the elec 
trolyte is necessary, this permits a very close 
proximity of the plates. 

Where the Edison storage battery exhibits 
special adaptability and advantage for use on 


submarines is in saving weight; being much 





lighter than other batteries of equal capacity 
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j t flaked nick 
Marconi’s Wireless Telephone 
By J. Andrew White 
q FLEET of vessels going into action with the 
fr t iitting orders to his captains by 
e latest wonder promised in wireless 
Following mat rumors that a prac 
’ hone vas being quietly developed 
" Vi nnouncement has just been made 
that the Na is adopted the instrument and 
tl itritish A ralty has been conducting tests aboard 
Eng ! ‘ (me instrument has already arrived 
in tl nent d communication has been established 
bet we Ni \ h ad Philadelphia 
il if e the distance spanned is not yet 
detit it it is reported that Marconi ha 
pressed lence in his ability to transmit audible 
rr t Atlantic by multiplying the power 
i the desig f the present apparatus. It 
is ble that thi feat may be accomplished when 
f ‘ i ire igain adjusted to normal It 
enerally reported, wholly a scientific 
for recent developments have given to 
t t wirels telephony apparatus that would 
mimer y practicable under ordinary busi 
nditio I} hort distance wireless telephone 
‘ t wait for the end of the war It is 
expected to become available for commercial use within 
few th ! will have a guaranteed range of at 
least tl! t mils het=weet! hips at sea carrying aerials 
ims } th ZOO-foot span between 
mast 
{ hn e teleph e with its slight 
iphragcm ¢ tortion of the voice, the wire 
‘ duce remarkably clear 
poe) f preferred peech of equal 
quality it considerably stronger than that 
hia el wilt the wire telephone 
Ite re transmitter consists of a spe 
e which controls the 
ur t wa hunted with condensers and 
elf-ind t j on to produce a con 
ti f illations The frequency 
of these o iti is controlled through the 
\ lenser hown in the 
tratior front of the transmitting 
valy i ive ’ i the Tt wave energy pro 
duce ! i being continuous, of high 
frecu i onstant amplitude ne 
the receiver, even If the 
ta midred yards away 
hye t equired to transmit the 
ured by means of a 
| magnifier, a method of 
! ermit this instru 
' t é telephone to be placed 
— > f rte r chart room while 
thie , wn f ematl in the wireless 
| \ ! nay also he 
trolled f l in th one oper 
witches the instrument from talking 
| miti 
\ han ccumulator is pro 
le v voltage irrent used to heat 
f ti alve nd four cases of 


rhe Marconi wireless telephone. 


so that this difference can be applied to pig 


(Concluded on page 461.) 




















—_* 








May 15, 1915 


SCIENTIFIC AMERICAN 


What Is Matter Made Of ? 


Resemblance of the Atom Structure to an Infinitely 





Fig. 1.—Diagram illustrating Lord Kelvin’s theory 
of electrons. 


Y the general acceptance of the molecular theory of 
B matter and of the combination of atoms into mol 
ecules the scientists of the last century made a long step 
toward the solution of that greatest of physical prob 
lems, the constitution of matter It has remained for 


the scientists of the present century to probe. still 


deeper and investigate the structure of the atom itself 
For a long time the atom was considered to be the ulti 
mate unit of matter Not until the demonstration of 
the existence of the electron, at the dawn of the pres 
ent century, was matter suspected of being still further 


divisible The discovery however, of a particle one 


eighteen hundredth the 
showed that not even the atom could be a unit, but must 


mass of a hydrogen atom, 


be a system of some sort. Ever since this discovery it 
has been recognized that the atom must be explained in 
terms of electricity The problem has been to devise a 
mode 


tricity, which will have the properties an atom is known 


made up of electrons and sufficient positive elec 


to possess 
The c 
by the fact that, though a natural unit of negative elec 


struction of such a model atom is complicated 


tricity is known in the electron, no corresponding unit 


of positive electricity has ever been found It is true 


that very smal charged particles are known, 


positivels 


such as the alpha particles which are given off by 
radium, and the positively charged particles in “canal 


rays,” but these, instead of carrying a charge equal to 


an electronic unit, carry, in general, some multiple of 
that charge It is this positive charge in the atom that 
has been hardest to explain, and about which the dis 
cussion 


There 
fered, but the first of value was that of Lord Kelvin 


has chiefly centered 

have been a large number of explanations of 
His idea was that the positive electricity is uniformly 
distributed throughout a sphere whose radius is the 
radius of the atom. The 


this sphere under the attraction of 


electrons move about within 
the positive elec 
tricity and the repulsion of the other electrons, as in 
Fig. 1 
the attraction of the electrons toward the center of the 


This model is particularly interesting because 


sphere varies directly as their distance from the center, 
just as the weight of a body within the earth’s crust is 
proportional to its distance from the center of the earth 
It was on account of the simplicity of the mathematical 
representation of an atom with this law of force that 
Lord Kelvin suggested such a model. He did not intend 
it to represent the actual structure of the atom, so we 
are not surprised to find that recent experiments show 
this model to be impossible 

The other most important model of an atom has been 
Rutheford. He imag 


suggested by Prof. Sir Ernest 


ines an 


atom to be built up like a solar system on an 
extremely small scale (Fig. 38). The positive electricity 
is concentrated into a very small nucleus, which takes 
the place of the sun, and the negative electrons revolve 
about this like planets It seems probable that they 
are arranged in rings, like the rings of Saturn. The 
extreme simplicity of such a model is a strong point in 
its favor if it will work. At a lecture before the 
Physies Colloquium at Princeton, Prof. Rutherford gave 
of recent experiments which 
ive given evidence as to the structure of the atom. 


n interesting summary 


By Arthur H. Compton 


Fig. 2.—Paths of alpha particles in rela- 
tion to a positive nucleus. 





Fig. 4.—Paths of alpha particles through watery 
vapor. 
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Fig. 5.—X-ray spectra of ten metals, according to 
Moseley. 





Fig. 6.—Paths of alpha particles. 


These experiments have not only supported his theory, 
but they have enabled him to count the number of elec- 
trons in the atoms of the different elements and to tell 
some of the properties of the positive nucleus 





Small Solar System 





Fig. 3.—Diagram illustrating Prof. Rutherford’s 

idea of an atom. 

Possibly the most striking confirmation of lis theory 
of the atom comes from the passage 
Alpha 
charged corpuscles shot off with extremely high velocity 


f alpha 


particies 


through matter. particles are the positively 


by radio-active substances. They are given off with a 
certain definite velocity, about a fifteenth that of light, 
and will travel through a definite thickness of gas, or 
even through a thin piece of solid matter. Fig. 4 shows 
some remarkable photographs obtained by Prof. ¢ r 


R. Wilson, showing the paths of these particle 





water vapor. It may be seen that as they pass 


through 


the vapor the greater part of their path is straight. It 
can easily be shown, however, that during this motion 
the particle must pass through myriads of atoms. Now 
an alpha particle is known to unite with two eleetrons 
to form a helium atom; it is, in other words, a helium 
atom with a double positive charge. So if we consider 
the atom to be continuous spheres of definite diameter, 
as these positively charged helium atoms pass through 
the atoms of vapor we have the extremely interesting 
phenomenon of two different bodies occupying the same 
space at the same time. In order to account for the 
fact that these particles pass through such long dis 
tances without being moved from their path by col 
lisions it is necessary to conclude that both the alpha 
particles themselves and the centers with 


Vhich the 


collide shall be very small—much smaller than the 


atom itself. We are therefore limited to the idea that 


the charge must be concentrated on avery mall 
nucleus. Let us see what we can find out about the 
properties of this nucleus 

In order to place an upper limit upon ifs diameter an 
experiment was tried to see how close the alpha par- 
ticles could come to the centers of collision in the 


When 
solid surface most of them are 


atoms. these particles are discharged onto a 


absorbed, but a small 
proportion are reflected from the surface, some of them 
straight back from the way they came. It is as though 
a gunner were shooting at a target until it was riddled 
with holes, when suddenly a bullet would bounce back 
at him with almost its original velocity The gunner 
would probably be surprised enough to hunt the reason 


for this unusual event It is none the less surprising 


that these little particles should rebound, for these pro- 


jectiles strike the target at ten thousand miles instead 
of a few thousand feet per second, and oniy one th 


thousands is reflected back on its course. There must 
be some powerful force acting which will cause such a 


sudden change in velocity 

This force is found to be none other than the 
repulsion between the positively charged alpha particles 
and the positive nucleus of the atom. As in Fig. 2, if 
the particle passes at a noticeable distance from the 
nucleus, its course is not changed because of its high 
velocity, but if it comes very near, it is deflected away 
in a hyperbolic curve By measuring the number of 
alpha particles which are scattered at different ang 
by different substances, it is possible to calculate 
the forces acting and the distances between the 
positive charges when they are closest together It is 
found that if each nucleus is given «a ma fa nee 


on this seale their centers would come closer than half 
} 


a thousandth of an inch of each other, and the electri 
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we have estimated its size as well. For a hydrogen 


itom these quantities are approximately 


Charge on nucleus f 1.7 x 10 e. Ss. units 
Mass of nu 
Radius of 


Knowing the 


leus 1.65 ly grammes, 


nucleus Lox 10 centimeters 
tind 


inconceivablys 


and mass of the nucleus, we 
its density to be 3.S kK 10 


of the 


what 


S1Ze 
which is 


than that heaviest element In order to 


greatel! 


form an idew f these figures mean, let us con 


truct a model of an oxygen atom on a large scale, con 


idering its nucleus to weigh a_ ton As its atomik 


veight is sixteen, we may expect its nucleus to contain 
ixteen hydrogen nuclei These will be represented by 
positive charged particles, each weighing over a hun 
dred pounds, but so small as to look like the finest dust 


order of 


positive charge 


oxygen i the eighth element in the 


atomic weights, its nucleus will have a 


of eight, so the nucleus will contain also eight elee 


trons, which will neutralize half of the sixteen positive 
charges These electrons will be represented by grains 
f fine ind, each weighing an ounce, and the whole 
nucleus will be a very small fraction of an inch in diam 
eter. Of the eight electrons revolving about the nucleus 
the inner ring will be similar grains of sand traveling 
vith tremendous speed at a distance of a few inches, 
while the outer ring will be at a distance of several feet 
rhe cleus of the other atom of the oxygen molecule 
will be a ird away, and the next molecule of the gas 
will be about a rod off Looking at it in another way 
if a hydrogen nucleus were as large as the sun, the 


nucleus of the next atom would be at the distance of 
one of the nearer fixed stars 

Besides giving us a great deal of detinite information 
as to the structure of the atom, these investigations 
have opened up new lines for study What is the force 








7.—Path of an alpha particle. 


ogether the different parts of the nuclei 


itoms? Is it not that the tre 


possible 





mendous energy of a radioactive discharge may be ex 
plained as due to the instability of this force in com 
plicated atoms? What arrangement of the electrons 

it the nucleus will explain the physical and chemi 
cal properties of the atom as we know them’? Ques 
t wh as these we may expect to have answered in 
the near future now that we have a definite idea as to 
the general structure of the atom 


Chlorine Gas on the Battlefield 
3 the evolution of 
OUST it 


ontinu 


farther 


been 


there has 
farther 


warfare 


increasing use of forces and 


from the direct use of muscular power This is the 
same line of progress as that shown in industrial de 
velopment An increased use of machines, the appli 
cations of physical forces as they become known through 


the gradual substitution 


the 


scientific study and in general 


of natural forces controlled by mind for muscular 


exertion of earlier times 


Many of the operations of war are the same in their 


essence as those of peace ; 


the organization of transpor 


tation, the supplying of food and water, transmission 


of intelligence by all sorts of methods, the application 


of sanitation and medicai service and many other activi 


ties of war are similar to those of peace and they call 


upon all available knowledge of mechanics, physics 


hemistry and bacteriology 
knowledge 


The methods of destruction also call 


from 


upon 


most of the arts and sciences, and each step in 


their evolution is a further scientific 


know ledge 
In the present 


application of 


} iropean war the application of such 


knowledge seems to be reaching the utmost limit of 
ingenuity It may almost be called a chemist and 
physicist war with its application of physics in aerial! 
navigation and its use of submarines, of telephones, 


wireless telegraphy, searchlights, and range-finders, and 


the application of chemistry in the manufacture of its 
the manufacture of 


airship, its illuminating bombs and flares and latest of 


many explosives, hydrogen for 
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all in the manufacture of poisonous gases to be used 
for tactical purposes 
The reports which have been received seem to show 


that the gas so far used is chlorine. The greenish yel- 


low color, the strong smell, the great density of the gas 


causing it to flow along the ground are indications of 


chlorine. The symptoms shown by its victims are those 
exhibited by persons who have been poisoned by chlorine 
that is 


bronchitis, and 


irritation of the 


death by a 


in industrial accidents ; great 


mucous membranes, sudden 


narcotic action in the most severe cases. 


If chlorine is the gas which was used, it must have 


reached the trenches in a concentrated form to cause 


death unless the death was due in part to psychological 
effects 


the air 


for to produce death rapidly it is necessary that 


breathed shall contain at least one part of 


chlorine in 1,000 of air. Long exposure to air contain- 
ing 1 part of chlorine per 100,000 is dangerous and even 
troublesome 
to know 


Ou the supposition that there is 


smaller amounts are 


It is of interest how much chlorine is 


needed to be effective 
a breeze of 4 


some 


miles per hour and that it takes two min 


utes to empty the containers holding the chlorine, the 
drift of air during that time would be about 700 feet, 
to charge the lower three feet of this air current with 


chlorine to a concentration of 1 to 1,000 would require 


about 6 cubic feet, or one pound for each yard, or some- 


thing like one ton per mile of battle front. Chlorine can 


be obtained commercially compressed into liquid form 


in cylinders for 5 to S cents a pound, and as a by 


product in the electrolytic manufacture of hydrogen for 


balloons it may well be of less value. 

Under proper conditions then it is quite feasible to 
use this inexpensive and powerful offensive weapon. 
But the conditions must be right. Too strong a breeze 
would diffuse the gas, a variable wind or calm would 
injure the use! It would hardly be safe to use the gas 


straight or toward 


the 


unless the battle line were convex 


the enemy since otherwise fumes would be apt to 


drift in part over the users’ own lines 


And then undoubtedly effective preventive or anti- 
dotal measures can be used A sponge or towel wet 
with water or better with some basic substance like 
cooking soda or borax kept ready to put over the face 


might held off the danger and more special respirators 


charged with basic substances or with reducing agents 


sodium hyposulphite might enable the 
of the attack. 


like 
attacked force 


oXalates of 
to tide over the worst 
several other gases besides 


the 
sulphur dioxide 


There are poisonous 


chlorine which might be used, of which following 


may be mentioned: hydroeyvanic acid 


carbon disulphide, hydrogen sulphide, the oxides 


the field of 


“ursiii¢ 


of nitrogen and bromine vapor From 


organic chemistry could be taken the cacodyl compounds 
and the isocyanides 
these do not act at they are 


effect to be 


Since several of once 


probably not suitable as the produced is 


net so much actual poisoning as the forcing of an open 


ing for an attack in the ordinary way Some of them 


are too light to flow readily along the ground and are 
less suitable 

Probably sulphur dioxide and bromine might be used 
in a similar way to chlorine as they are extremely irri 
tating, act at once, and are heavy. But they could both 


be absorbed by respirators similar to those effective for 


chlorine Sulphur dioxide is colorless, and on that ac 


count not to be detected by the eve, but it is not as 


dangerous as either chlorine or bromine. 
While 


of as in the 


the use of poisonous gases has been 


spoken 


line of evolution of warfare, since it is an 


applicatiot of advanced knowledge. the thought comes 
that in view of the apparent cruelty involved it can be 
used only when it is shown to be of great military value 


It has been apparently of some military value tempor 


military forces and not 


that 


arily, and is used against 


against non-combatants and in sense is perhaps 


more allowable than the dropping of bombs in cities or 


the bombardment of undefended towns, but the weapons 


which seem most in line with this use of gases in war 
are the saw-toothed knife, the jagged spear, and the 
dum-dum bullet With the perfection of preventive 
measures the tactical advantages may be removed and 


this barbarous application of scientific knowledge may 
not tempt the leaders of armies of so-cailed enlightened 
nations 

The cannibalistic 


Cannibalism Among Foxes. ten- 


dencies of foxes have proved a serious drawback to the 
fox-raising industry of Prince Edward Island, 
Not only are the 


but females are 


valuable 
according to a recent consular report. 

pups frequently eaten by their parents, 
sometimes killed and partially eaten by their mates 
As the 
dollars a pair, 
found in the filing down of the canine and bicuspid teeth 


adult animals may be worth several thousand 


this is a serious matter. A remedy is 
of the male fox; this gives the female such an advantage 
in a fight as to insure her safety, and also minimizes the 
danger of the teeth of the parent fox being caught in the 
skin of the pups when playing with them, giving him a 
taste of blood which tends to make him want more. 
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Lessons of the Present War From a Technical 
Point of View 


By Hudson Maxim 

YHE main lesson of the present war is the impor- 
1 tance of insurance against war by scientific prepar- 
edness, especially preparedness with the machinery of 
war, and preparedness with men trained to the use of 
that machinery. This is an age of machinery, where 
hand-labor is 
Labor-saving machinery applies to the work of 


largely replaced by labor-saving mech- 


anism 
war in just as large measure as it does to peaceful 
industries 

The lesson second in 


a nation, there is no time to equip for the 


importance is that, after war 
comes upon 
fray, and even if there were time it is not the right 
time, for the tremendous extravagance of preparing for 
war under the pressure of war is amazing. 

Not one of the Allies in the present war was ade 
prepared for the war. By consequence, it is 
necessary for them to pay most extravagant prices for 
all kinds of munitions of war. Had England, France, 
or Russia spent one quarter of what this extravagance 


quately 


has cost them during the present war, in preparedness 
before the war, there would have been no war, and even 
had war come they would have been able to carry on 
the war without this great extravagance, and northern 


France and Belgium would not to-day be within the 
German lines. 

Even had little Belgium prepared herself for this war 
as adequately as Switzerland keeps herself constantly 
prepared, she would have been able not only to retard 
the march of the Germans, but also to have held them 
back until support came from her allies. 

England and France had pledged themselves to stand 
by Belgium. They should have been adequately prepared 
to defend that pledge by 


The lesson of the war next in importance is the fra 


force of arms. 
gility of treaties. Of course, all history has taught this 
lessou It is a lesson that has been repeated in every 


generation But it has been given such impress upon 
the minds of men of this generation that it is not likely 
The fact is, 
that 


know no law but necessity, and can be made to obey no 


again to be forgotten for the next century. 


and all history supports the conclusion, nations 


law except necessity, in time of war. The only way 


that 
the majority 


international treaties can be made binding is for 
of the nations of the world to sign them, 


and pledge themselves unitedly to support them and 


enforce them. Then no one nation would dare to break 


a treaty, because by so doing she would bring a world 


in arms against her. She would, even then, be governed 


by her supreme necessity, because the necessity of 


observing the treaty would be greater than any other 


necessity. 


| have treated upon the lessons of the present war 


at considerable length in my recent book, “Defenseless 


America,” to which I respectfully refer the reader. 


Within the limits of the present article I can merely 


touch upon the main points 


The next important lesson of the war is the unre 
liability of all prophecies of the pacifists who have 
told us for the past quarter of a century that human 


nature had so much improved in recent years, and in 
had 
civilization of such a high order had arrived, that the 


ternational brotherhood become so dominant, and 
hations were not going to war much more. 
We all book of M. de 


Bloch, published near the close of the last century, in 


well remember the famous 
which he predicted that the last great war of the world 
had been fought; that war with modern enginery would 
be suicide to the countries engaged. It was this book 
that led the Czar of Russia to call the first Hague Con- 
ference to consider the disarmament of the nations. 
Since the publication of M. de Bloch’s book there have 
English-Boer war with Spain, the 


been the war, our 


Russo-Japanese war, the 
Balkan 
gcuerrilla warfare in Mexico, and now we have the great 
European conflict. 


revolution in China, the 


Italian-Tripoli war, two wars, a continuous 


Surely, there has not been much 
shortage in wars. 

Even a few months before the present war broke out, 
Dr. David Starr Jordan made the following announce- 
ment in his book, “War and Waste”: 

“What shall we say of the great war of Europe, ever 
threatening, ever impending, and which never comes? 
We shall say that it will never come. Humanly speak- 
ing, it is impossible. 

“Not in the physical sense, of course, for with weak, 
reckless, and godless men nothing evil is impossible. It 


may be, of course, that some half-crazed archduke or 
some harassed minister of state shall half-knowing 


give the In fact, the 
agreed signal has been given more than once within the 


last few 


signal for Europe's conflagration. 
months. The tinder is well dried and laid in 
such 4 way as to make the worst of this catastrophe. 
All Europe cherishes is ready for the burning. Yet 
Europe recoils and will recoil even in the dread stress 
of spoil-division of the Balkan war. : 

“But accident aside, the Triple Entente lined up 
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against the Triple Alliance, we shall expect no war 

“The bankers will not find the money for such a fight, 
the industries of Europe will not maintain it, the states 
whatever the bluster or apparent 


men cannot. So 


provocation, it comes to the thing at the end. 
There will be no general war until the masters direct 
the fighters to fight. The masters have much to gain, 
but vastly more to lose, and their signal will not be 


same 


given.” 

This is a strange prophecy in view of what imme- 
diately followed it. Verily, “Who is this that darkeneth 
counsel by words without knowledge?” (Job, xxxviii, 2.) 

There is one other important lesson which I will men- 
tion before closing, and it is, that nothing like as many 
killed in the 
This war does not mean international suicide, and the 


men are present war as was predicted. 
expense does not mean international bankruptey. 

The total number of inhabitants of the countries en- 
gaged is about 500,000,000, without counting more than 
a small part of the great population of India, and the 
total number killed and wounded during the 
war, even if put at 800,000, would be 1,000,000 a year 


present 


less than the birth rate, while the total number killed, 
if taken at 800,000, would be less than one sixth of the 
birth rate. Even if we put the cost of the war at the 
high amount of $15,000,000,000 for one year, it would 
be only 5 per cent of the warring nations, because their 
wealth is about $300,000,000,000. As most of the money 
ix expended by the nations within their own frontiers 
in other words, spent at home—the actual out-of-pocket 
loss is nothing like $15,000,000,000, or 5 per cent. 

If the present war should by any end in 
likely that each of the warring na 


possibility 
a draw, it is very 


tions would be stronger in men and means at the end 


of the war than they were at the beginning. Spain 
greatly benefited by her war with us: we benefited 
greatly by our war with Spain. The Boers of South 


Africa have much to thank England for, for her victory 
over them, while England is better for the fight. Japan 


was greatly vitalized and benefited by her war with 
Russia, and Russia was even more benefited than was 
Japan. 

At the end of the first Balkan war we were told that 
Serbia was utterly exhausted, yet she was able to beat 
Bulgaria in a most desperate war. Again we were told 
and re 


Aus 


that she was utterly at the end of her men 


sources; consequently, when she was invaded by 
tria in the present war, and the invaders were driven 
out with great discomfiture, it came to us as a surprise. 

While we may rightly deplore war, we must recog 
nize and admit its advantages as well as its disadvan 
tages; otherwise we wrong ourselves by deceiving our 
selves. 


If we 
there was never a good war nor a bad peace; 


ultra-pacifists, that 
that all 
war since the 


were to admit, with the 
wars are bad and injurious; that every 
beginning of time has been a calamity, then we have 
all the more reason for adequate preparedness against 
so dread an eventuality; and we know, if we know any 


thing in this world, that there is only one way to pre 
pare against war, and it is with guns and trained men 


behind the guns. 


The Current Supplement 

ss the current SupepLeMeNT of the Screntiric AMERI- 

CAN, No. 2054, for May 15th, 1915, there is an illus- 
trated description of an Exposition of Military 
tion in tells 
about the methods followed by the Germans in handling 
Another 
interesting illustrated article gives facts in relation to 
The extremely 


Sanita- 


Berlin, which many interesting things 


and treating the wounded in the present war. 
the culture of hemp in this country. 
valuable paper on The Submarine in Naval Warfare is 
several illustra 


and contains appropriate 


*athology of Mental Disorders is dealt with 


concluded, 
tions. The 
in copious abstracts from a very comprehensive paper 
on this important subject. Another article of general 
interest tells many things about commercial glucose and 
This is a material that is of wide interest, 
entering as largely as it does into many food products, 
Salts colored 


its uses. 


and one that is generally misunderstood. 
by cathode rays discusses an interesting phenomenon 
and offers some explanation. Mutations and Modifica- 
tions of Bacteria treats of a subject that is of import 
ance in regard to the proper recognition of species and 
kinds, and their derivation from one another. There 
is a story telling about the production of a new food 
from dried beer yeast in Germany;a short discussion 
done for human 


electrical engineering has 


and last, but not least, there is 


of what 
progress and efficiency ; 
another of the series of lectures on Atoms and Ions, by 
Sir J. J. Thomson. 


Proposed Zoological Survey of India.—At the sugges- 
tion of the trustees of the India Museum, the government 
of India contemplates establishing a Zoological Survey 
analogous to the existing Botanical and Geological Sur- 
veys of that country, and based upon the existing zoo- 
logical and anthropological section of the museum. 
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Correspondence 


{The 


in the 


editors are not responsible for statements made 


eorrespondence column. fnonymous Communi 


cations cannot be considered, but the names of corre- 


spondents will be withheld when so desired.) 


Mr. Edison on the Edison Fire 


To the Editor of the ScrentTiric AMERICAN: 
The Detroit Dealers’ As 
sociation is distributing throughout the United 


Brick Manufacturers’ and 
States 
a pamphlet entitled, “The Edison Fire.” 

The results of the fire at my plant on December {th 
1914, these: Of the 
buildings none were destroyed. A small section of the 


were seven reinforced concrete 
upper floor of one of the buildings fell in, but was sup 


ported by the lower floors. The pamphlet referred to 
presents three views of this, the suggestion being that 
were of three different buildings. The brick ad 


building to refer, 


they 
ministration 
mains standing, was protected by an adjacent concrete 


which they which re 
building and was not subjected to the fire. 

Every brick and steel building which was attacked 
by the fire was completely destroyed, together with all 
the machinery they contained, while the damage done 
to concrete buildings amounted to about 124% per cent, 
and of the machinery contained in the concrete build 
ings 98 per cent was saved and is now in operation 
resumed in some of the old con 


few weeks after the date of 


Manufacturing was 
crete buildings within a 
the fire. 

Temperatures were far in excess of those in the ordi 
nary fire, but reinforced concrete showed its superiority 
over any other fire resisting material. 

The millions of dollars of fire losses in this country 
annually make it a matter of moment that the superior 
ity of reinforced concrete for fireproof structures should 
understood, and it is for such 
Tuos, A. Kpison. 


be thoroughly purpose 
that I have written this letter. 


Orange, N. J. 


Vacuum Gasoline Feed for Automobiles 


‘lo the Editor of the Screntriric AMERICAN: 


Permit me to point out an error in your issue ef 


April 24th, 
speaking of the vacuum gasoline feed system for auto 


which occurred on page 386. You sa) 


mobiles, “at this angle no pressure system could pos 
sibly force gasoline to the carbureter.” 
roughly, one half as heavy as water or 


The usual! 


Gasoline is, 
four feet head for every pound of pressure 
pressure system maintains two pounds, but a readils 
made adjustment will cause them to maintain three or 
twelve, and sixteen feet, re 


four. This means eight, 


spectively. The case illustrated is not raised above six 
or seven feet. E. Pau pu Port 


Montchanin, Del 


Defenselessness of the United States 


To the Editor of the Sctentiric AMERICAN 

I desire to express my hearty approval and apprecia 
tion of the most timely and instructive series of articles 
regarding the defenselessness of the United States now 
appearing in the Screntiric AMERICAN. Yet it is to be 
feared that all efforts to awaken the American people 
from their chronic condition of apathy and indifferencs 
concerning this most vital of all questions will prove 
futile. Nothing short of the shells of an enemy 


in our midst will have any 


bursting 
result. 

To the writer it does not appear that the defenseless 
condition of the United States is solely chargeable to 
Congress. Congress reflects the attitude of the majority 
of the people, which is an easy-going “it-will-all-come 
out-right-in-the-end” sort of optimism, always ready to 
“take a chance.” 

We should not overlook those imbeciles who profess 
to believe that we should put our trust in “moral force,’ 
whatever that is tacked by connection with this or 
that 


their eyes to realities and their ears lest 


university, the Church or the State, and closing 
they should 
hear aught save the reverberation of their own veices, 
they harangue of airy ideals and millennial dreams. 
The fact 
have nothing but this much-vaunted “moral force” sup 


that we rigidly exclude the Chinese, who 


porting their demands for admission, while we allow 
carnal 
their 


the Japanese, who alas, Weapons a 


POSSESS, 


navy, an army, and guns—to regulate own en 


trance into this country under the so-called “gentle 


men’s agreement,” should be sufficient reply to the argu 


ments of traitors of this type. 


In conclusion, let me state that when the enlisted 


man is no longer regarded with thinly veiled contempt 


when he ceases to be regarded by the people generally 


#s a necessary evil, one may venture to hope that they 
are emerging from their fools’ paradise. 
Joun H 


San Francisco, Cal GREEN 














Fig. 1.—After the sixth 


exposure from the top 


the camera topped 
the 


changed his clothes. 


was 


until man had 
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Fig. 3.—Memories of other days. 
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Playing Tricks on Time 


By C. H. Claudy 





istrated with Photographs Copyright by Thos. A. Edison, Inc.) 
ries have speculated on The day was so short it fairly flew by,” says the 
mdered why the number vacationist, resting at the seaside 
" more Literature is In the one case the sense of time was inhibited. i: 
Which means anything the other hypersensitized—yet time was the same 
wish it to mean Addi Things That Affect Our Sense of Time. 





tional senses are popularly supposed to be those peculiar Some people have a much keener sense of time than 
faculties which belong to the realm of psychics——second others For instance, the clever boxer has a time sense 
sight or inner hearing (clairvoyance or clairaudience ) Which sharpens under action so that he actually lives 
but it is a fact that the everyday man has several at a different rate than those who watch Not more 
senses beyond the five physical senses of sight, hearing rapidly, as we might think, but more slowly Remem 
me touch and taste ber, the greater the number of new mental impressions 
For instance, every one has a sense of balance Strap the slower the time seems to pass The man in the 
a man to a boerd, blindfold hin ind tilt the board wreck lives a week in an hour—the dentist's vietim, pos 
Hie wi tell you unerringly whethe he is hea low SOSSINE a I tooth, finds five minutes stretch to the 
or head up, and pretty closely at what angle he is hour The | er, With his hypersensitive time sense, 
rhe aeroplanist, high in the air, know whether he i vets a greats humber of sight impressions per second 
level or tilted—vet neither learns the fact through any than a less clever antagonist. The flying fists he dodges 
of his five senses cleverly seem to him to move more slowly than they 
Agni V have the ‘ . emo id to 1or me, and because they seem to move the 
he bump of location which the woodsn hare we ecause he sees them clearly in all the path of 
with the traveler, and by which eacl in find his wa their vicious swings, he seems to himself to have plenty 
it trange places, is but an instance f memory of of time to dodge them The ball player with “good 
scene or street seen once before, not recalled in detail batting eve’ has the same trick of living slower for 
but present in the mind waiting to be called upor the moment, and so getting a greater number of sense 
when wanted impression he actually sees the ball in all its swift 
And we have a sense of time, most strange of all our path from the pitcher’s hand, and so has time to bring 
senses beyond the usual five least understood, and his ash against if, where you and I would but try to 
when tricked, most prolific of wonder dodge a streak of white against the green 
Many a railroad man lear! to dispense with an Che action of certain drugs slows up our living, sensi 
alarm clock. If his call is for four-thirty in the morn tizes our time sense. Opium and hasheesh fiends live 
ing. he will wake with a start at four o'clock Many days, weeks, and months of experience, in a few hours, 
a man sets his alarm clock their time sense stimulated 
night after night, only to to the last degree. Did such 
rise five minutes before it drugs stimulate the body 
goes off, and stop it from and its muscles to the same 
waking the household It degree, a hasheeshed boxer 
is his sense of time which would be irresistible. But, 


rouses him 


railroad 


pie men In 
ead—can tell the 

within a few minutes 
time of the day witl 
reference to a wat« 


again, the sense of time 


So moe ustomed are we 


our mental valuation 


the passage of time t 


when any event in 


lives annuls this 

seems to go contrary te 
we marvel No railr 
man who has ever beer 


a wreck will need confir 


tion of the statement 


will 


apart the morning and 
afternoon seemed if 


wreck 


Anything which jars us 


came in betwe 


of our daily course, wl 


makes 


new impressions 


our minds take 


Plenty of peo 


hour to 


sense, or 


remember how f 


rapidly, 


the 


any 
out 


to 
of 
hat 
our 


» it, 
oad 
1 in 
hit 
he 
ar 
the 
the 
er 
out 
lich 


in 








of course, such drugs affect 
the body in the exact oppo 
the 
trick the brain. 

The 


stage 


site from way they 


magician on the 
tricks 
alone, but our 
With 


plain view, he has a woman 


not our eyes 
sense of 
time. two cages in 
enter one, and draws a cur 
After a 


pistol 


tain about it. few 


words, he fires a 
drops this curtain, and we 
see the cage empty, while 
the other cage is suddenly 
the 


have not 


inhabited by same 


woman. We seen 
her pass from cage to cage 
that 


instantly 


we know she could 


hot from 


cage to cage, because peo 
feet 
Yet she is 


time 


ple don’t move twenty 


in an instant. 


there. Our sense of 








dulls our sense of time, and 


out. so tha 


stretches it 


seems longer than usual 


I've had a long, |! 
lay exclaims the m 
who has done much 


unexpected business 


t it 


ong 
an 


and 


Fig. 4.—The “sheeted ghost” is a time trick, the 
exposure being made as usual, after which the 
“ghost” walks into the scene and the rest of the 
exposure is made. The result is that the first ex- 
posure shows through the second, giving a “ghost- 
ly” effect. Two pictures made at two different 
times, appear as one—hence the trick. 


is outraged, and the result 
Could we 
the first 
cage by a trap, walk under 
the the 
another 


is “magic.” 


the 


see 
woman leave 


stage, and enter 
second cage by 
would be no 


led to 


there 
But 


trap, 


trick. we are 

















Fig. 5.—This is made in 
the same way as Fig. 1. 
While the camera is 
stopped the two spec- 
ters come in. 
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Fig. 6.—A scene made 


by hand. After each 
exposure the boat was 
moved forward a prede- 
termined distance. 
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Fig. 7.—This shows the first scenes of the film 
shown in Fig. 5, with a man sitting alone in a 
haunted house. 


believe the woman is in the first cage to the instant 
the pistol is fired—it is not the mere fact of her trans 
fer from cage to cage which puzzles us, but her instan 
taneous transfer which our sense of time says is im 
possible. 

The Magic of the Screen. 

Wonderful as is the magic of the prestidigitator, 
however, it is as nothing to the magic which we see 
upon the screen when we watch a motion picture trick 
film Here, at last, is the magic of our childhood 
appearances, disappearances, apparitions, objects mov 
ing without apparent cause, people, trains and animals 
traveling at “impossible speeds,” furniture endowed 
with life, inanimate objects possessed of the power of 
movement and of intelligence, even those things which 
the fairy power of Grimm and Andersen brought vividly 
before our minds’ eyes made to seem real—trees grow- 
ing up before our eyes, the rose shooting from the 
ground and blossoming in a minute or two. Things 
which we know are not possible are pictured for us 
and we marvel, nor ever stop to think that all this 
magic and all its wonder are but a clever tricking of 
our sense of time, our mental valuation of an interval 
between ticks of the clock! 

For the motion picture does for us what no other 
thing can do save a drug, or, in a slight degree, long, 
long training. It takes normal intervals of time and 
expands them one, two, a thousand-fold, or it takes 
a number of time intervals and compresses them by 


the same ratio. It pre- 





Fig. 8.—In this scene the man asleep in the haunt- 
ed house awakens to find a specter sitting on 
either side. 


thrown upon the screen a picture of a patch of earth 
in a garden. We have watched the clods disturb them- 
selves, seen a slender shoot put its point up through 
them, watched in wonder the green tip twirl and twist 
as if seeking the light, seen it climb up a wall, putting 
forth tentacle-like hooks and fasten them about the 
ready wires, then shoot forth leaves, then a bulb, which, 
opening before our astonished eyes, becomes a morning 
glory. If not that flower, then we have seen a rose, a 
lily, or a carnation, push the earth aside and grow to 
full maturity in a few minutes by the magic of the 

motion picture 
How this is done is as wonderfu! as it is absurdly 
simple. The ordinary motion picture is projected on the 
screen from a film which passes sixteen separate pic 
tures through the machine every second. It was made 
in a camera which took sixteen separate pictures every 
second. We see sixteen separate pictures every second, 
each one slightly different from the one previous. Were 
our picture of a growing flower made in that way, we 
should sit and watch the screen for as many weeks as 
it took the flower actually to grow. But the flower pic 
ture, though projected at the rate of sixteen pictures 
a second, was made in a different way. The camera 
was set up in front of the place where the flower was 
to grow, and, by a clockwork device, was made to take 
the picture, not every sixteenth of a second, but every 
fifteen minutes! At the end of a month, supposing the 
camera ran night and day (at night by electric light), 
there would have been 





sents all the motions of 
a growing flower in a 
month’s time to our eyes 
in the space of five min- 
takes the 


time intervals between 


utes—or it 
the several inches of 
progress of a flying bul 
let—a tiny fraction of a 
second—and expands 
them so that they oe- 
cupy perhaps the half 
of a minute. It elimin- 
ates the time between 
happenings and brings 
two events separated 
actually by hours of 
time and makes them 
seem to us as following 
each other with no in- 
terval between them. 








made 2,880 pictures on a 
If these 
pictures are run through 


strip of film. 


the projecting machine 
at the rate of sixteen 
per second, the whole 
film passes through the 
machine in three min- 
utes. We see 2,880 pic- 
tures of a growing 
plant In actuality, a 
period of fifteen min- 
utes separated each of 
these pictorial impres 
sions of the growth of 
the flower. On the 
screen, this fifteen min- 
ute interval is “squeezed 
up” 14,400 times—from 
fifteen minutes to the 
sixteenth of @ second. 





For the three minutes 





More, it takes two hap- 
penings at different 
times and at different 
places, and makes them 


Fig. 9.—This shows a scene in the film shown in 
Fig. 1 before the change of costume was made. 


we look at the presenta 
tion of the growing flow 
er, our time sense has 





appear to us as happen 
ing at the same time 
and same place. Un- 
conscious of this strange 
sixth sense of time, be- 
cause it is so much a 
factor of our daily lives, 
ignorant of the fact that 
it is this and not our 
eyes alone which have 
been tricked, we leave 
the darkened theater 
with wonder in our 
hearts and admiration 
on our lips. 

How Is It Done? 

“Now, how do you 
suppose that was done?” 
is our nearest guess. 

Let us take some of 
these “time tricks” to 








been speeded up so that 
we get in three minutes 
the impressions that 
the camera got in a 
month. 

To get this impression 
in actuality, we should 
have to find a drug 
which would slow us up, 
so surely to the senses, 
that a month 
as three minutes. Has 


seemed 


heesh is such a drug, 
but as it paralyzes all 
bodily activity, includ 
ing sight, the only 
things the hasheeshed 
brain sees at abnormal 
speeds, great events tak 
ing place in minute 
times, are the disordered 








pieces and see just how 
they are accomplished 
Most of us have seen 


Fig. 10.—Same setting as Fig. 9, but here the man has 
changed to a dress suit, while the camera was stopped. 


fancies and portraitures 
of the wandering human 
mind. 














Fig. 11.—Specimen of 
multiple exposures and 
printing. 
faces terrify the small 


Fairies and 


man. 
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Your Panama Hat 
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Krom the Tropical Jungles of South America to the American Hat Store 


\. M. Jungmann 


by 


But 


earned, for 


es a handsome sum for it 


my, it surely is well 


hat requires an amazing amount 


best sort of “cogollo” to 


d vledge of the 
Also it 
idepts at 


takes an entire season 
develop a 


blind 


weaving 


eeling comparable only to our 


o use their fingers as their eyes 


Ihe ‘ e of tome ust be delicate in the extreme to 


These 


ordinary 


exceptional Panamas wonderful 


t hich rare ever are seen by met 


texture s fine and supple as a piece of 


ected to make one 


Not 


many of the 


only one way, the different localities where the hats are 


has a method of handling the skeleton char 
that 
placing and design of the skeleton straws are unfailing 


the 


made each 


acteristic of particular school of weaving, and the 


indications, to initiated, of the place of manufac 


Panama hat 


the 


ture of a 


Starting at center of the “plantilla,” the weaver 


Each of these fine 





series of concentric braids. 


builds a 


circles is called a “carrera The greatest manual dex 


terity is necessary to handle these delicate straws and 


interweave them with the skeleton straws, yet keep the 


whole symmetrica In order to facilitate the bending 


and turning of the straws, the weaver keeps that part 


of the hat on which he is employed wet by means of a 


mop of straw, which he dips into a vessel 














The 
only a very 
When the 
pleted and the time comes to join the brim 
the the 


of water at his hand. entire hat is 


never kept wet; small part of 


it at a time crown is com 


the crown, weaver slips 


block 
the 


on to 


crown onto a then attacks the 


ecarre,” as juncture of crown and 


brim is called I suppose efficiency engi 


neers will be shocked to learn that in this 
day and generation the weavers of Panama 
hats still persist in the ancient and tuber 
culosis encouraging habit of holding the 
block in place with their chests instead of 
adopting a more healthful and up-to-date 
The the 
ordeal by brim 


The 


series 


method weaver now completes 


finishing off the 


ealls it. 


tortuous 
border or “remate.” as he 
brim is then pulled into shape by a 
of firm twists and pulls and the block 
removed 

The loose straws which stand out, halo 
brim are 
hat is 


After 


the 
and the 
bleached. 


border of 
off, 
and 


around the 


} 
he 


carefully trimmed 





ready to be washed 





larke & Hy 


How Panama hats are bleached after they are received. 


soil has been washed out and it 


all the 


has been given the desired whiteness, it is 





ories, but 
sometime 
in entir fam is engaged in eaving 
vhere com 
munity life does not exist a the member 
family are provided with “cogollos 
f if eness of exture 


suitable to their 


children ire sup 


th ( rsest stray ind = the 


alate mad re experienced weavers with 
finer material. Where the 


population per 





once more put on a block in preparation 


for the process termed “masetear.” which 


means to be beaten with a wooden ham 


mer. This calls for great skill, for as the 
hammer is manipulated so is the appear 
hat When the hat 


the wants it to he 


ance of the changed. 


the weaver 
stops beating it and very gently and pains 

This 
the 


looks 


way 
proceeds to iron it. then 
the and 
packed with its fellows to begin its com 


takingly 


completes process hat is 


mercial adventures The hats are stacked 


one within the other and between them 


sulphur is liberally sprinkled to prevent 


moulding, something which must be con- 


stantly guarded against in humid, tropical 





hats arrive 
have dark 
readily re 


countries Occasionally when 


at the distributing centers they 
which are not 


spots on them 


There is a certain preparation 
sold for the 
but for 
mula has been kept a 


When the hats 


moved 
these 
for 


removal of 
the 


which is 


blemishes, some reason 


secret. 





are finished they are 








ther in 


vhile their fingers are 


with the palm strands The older people are apt 


gather togethe eceording to their ski 


usually ne weave hose art 


other that ind genera 


garded with a generous amount of admiration or envy 


nav be On the whole. however. these pe 


though somewhat phlegmati« 
attained 
Ana 


pro 


been 
ind 


mroviry f Ma ! henuador Some of the 


t perftectio in weaving has 


Montecristi Santa 

hats 
fine a i tinen handkerchief 
them ind it is not ww 


mmotr for hie iva t of SM) ft . paid to the 


make a 
1 acqua tare he visits 
weaver, sa in Jipijapa and makes 
hat The weaver then 


and 


when the 





vhere they are 


are 
single crate. 


its are brought to this In the depart 


Antioquia, €* 


n out hats 


country 


ombia, there are weavers who 


ilmost any American would be 
do not equal the Eeuador product 
the industry 
district 
These 


where 


which 


n, but they 


but one place in Peru where 


the small town and 


the 
Paita In 


fourishe ind that is in 


n as Catacaos, in province of Piura. 


shipped from the countries 


but two classes of 
the 


usually 


there are 


class, and poor or 


toeratic 
the 


people. the rich or ari 
Man f 
to the I 


rvir clas hats which find 


nited States and are sold at moderate 


made in Peru. They would be spurned by 


the upper class in the land where they are woven and 


could be found o1 the heads of the downtrodden 
poor 

The -P 
parts 
tilla,” the 


falda.” In 


divided into 
crown is ealled the “plan 


the 


nama hat ‘ ill Gaul,” is 


sides of 


three top of the 


the crown “copa,” and brim 


hat the weaver selects eight 
the skeleton and run from the 
the edge of the “falda.” 


straws could be arranged in 


beginning the 
which constitute 


the 


straws 
center of 
While it 


plantilla” to 


seems that these 


received in crates—thousands of dollars worth in a 


taken to the neagest market place on mar 
there sold to the dealers by 
makers. These 
The ganudily 


ket day and 


their markets are pic 


turesque in the extreme dressed natives, 
the women wearing innumerable petticoats, the haggling 
crowds, the colorful display of vegetables, hats, clothes, 
not for 
the In 


make up a 


thousand and one interesting objects, 


the quaintly 


and a 


getting hideous charms sold by 


dians, the patient pack animals all go to 
unique, for to-day it is just as 
it was the 


market places where Panama hats begin their journey 


scene almost incredibly 
generations ago. Progress has not reached 
into the great, bustling world. 
The 


to belong to 


weavers of the very finest Panama hats do not 


need a trade union to insure their working 
days being shortened to accepted standards. They work 
on an average of from six to eight hours a day, divided 
into periods of from three to four hours each morning 
and the fine 
only when there is a certain amount of humidity in the 


During the middle of the day the air be 


evening, because they can handle straws 
atmosphere. 
for successful manipulation of the deli 
leaf. The hats 


hours 


comes too dry 


eate strands of palm coarse may be 


woven at any and all 


When purchasing a Panama it is a good idea to hold 


(Concluded on page 461.) 
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The Fly 


A Model ot Musca Domestica 64,000 Times Life Size 


By Joseph William Grigg 




















The larva of the house fly. 


American Museum of 


_idlng 
Y wi find a 


house fly nearly 


its disagreeableness will dawn upon 
model of the house fly is 15 inches long, 
the size of the living Musca domestica. 
the most accurate 

external anatomy of the house fly 
only have the more 


even the minor details visible 


Natural 


as big as 


you at 


in existence 


History you 
and all 
The 
or 64,000 times 


a cat, 


once 


It is considered 


and adequate representation of the 


Not 


striking features been copied, but 


magnification of 


forty diameters have been executed with complete accu 


racy The eggs, larva and pupa 

proportion to the model, are part 
The model is 

of the fly Man has fostered and 

since time out of mind in all but 

of the world 

the time the eggs are laid in o 





development of the hungry 





aside of the hard case 

exit of the perfect insect. It is e 
fly's rapid multiplication It has 
been computed that if a fly on 
June 1 lay one of the six install 


ments of one hundred and twenty 


eggs of which it is capable, that 


by September it would have a 
septillions 
the 


from 


progeny numbering 


In figures, by September 1S 


number of flies resulting 


that first bateh of one hundred 


and twenty eggs would be 56, 


!79.705,.600,000,000,000, which in 


64.672.000, 


turn would lay 4,553 

000,000,000 eggs This would 
take into account an equal divi 
sion of males and females The 
possibilities for ontamination 
can be readily conceived when it 


is known that the bacteria on 


single fly have been known to 
range from 250 to 6,600,000 

No one group in the museum 
has created more interest than 
this one of the house fly, a mem 
ber of the family of 40,000) spe 
cies of flies in existence There 
is small wonder. Of all insects 
captured in houses in this coun 
try in a survey in recent years 
9S.S per cent were house flies. 

Ignaz Matausch labored for 
more than a year to produce the 
fly model and other parts of the 
fly group As a first step he 
studied 200 flies, stupefied with 
chloroform or freshly killed 


This was necessary because with 


in half an hour of death the 
color of the fly as well as the 
surface modeling changes. Even 
the color of the eyes was found 
to change a short time after 
deat! Fach specimen could, 
therefore, be used only for a 
short period 


Drawings were made of anatom 


ical details, and are now in the 


museum. The head, mouth parts, 


bod ind legs were modeled 
separately in clay, cast in wax 
and smoothly finished, polished 
and colored. The eyes were pro 


duced beads. 


with glass The 
hardest part of the work was the 





of the fly, 


tolerated 
the coldest 


sy 


executed in 


of the group 
a graphic illustration of the life story 


the insect 


climates 


The model shows the short interval from 
rganic refuse to the quick 
young grub and the pushing 


with a loose top segment and the 


to understand the 





The eggs. 
insertion of the hairs with which the body of the fly is 
the hairs 
This 
of 


more difficult because 
different 


constructing each 


covered. It was vary 


in: length and bend in directions was 


finally accomplished by 
The 
halteres (a 


hair 


man silver wire. wings modeled in 


loid. The 
wings), the plume-like antenme, the club-shaped palps 


were 


rudimentary second pair of 


modeled and ar 
magnified rectangular crumb 
for the fly. 


or tasting organs were all accurately 
ticulated into position. <A 
of bread forms the mount 


The Pacific Kelp Beds 
a the bill making appropriations for the Department 
of Agriculture for the fiscal year ending June 30th, 
1915, authority was provided to print and publish certain 


naps and accompanying reports relating to the kelp 
beds of the Pacific coast. These documents have just 
appeared in the form of a bulletin by Frank K. Cam 


eron and others, entitled “Potash from Kelp,” accom 


The pupa of the house fly. 

















panied by a folio atlas showing the results of the 
surveys made of all the commercially availat kelp 
beds from Cedros Island to Cape Flattery ibout half 
the available beds in southeast Alaska. and a major 
part of the beds on the southern shores of the Alaska 
Peninsula. The maps, which are sixiy-one in pumb« 
and drawn on a large seale, show the location rnd 
tent of the beds, and also, by means of varioux tints 
their character, whether thin, medium, heavy. eté 
This report, besides containing a handy sume if 
much that has been previously published on the subiect 
of kelp and the domestic potash supply in general }) 
sents several new facts of great practical interest. ™ 
botany and life-history of the giant kelps are exte) 
sively discussed, chietiy from the point of view f 
utilization. The mode of growth of Macrocystis mak 
it possible to harvest the plant twice a vear hout 
danger of destroying the beds Cutting of the tips 
causes hew stipes to grow out from the holdfast me 
What after the manner of the “stooling f heat 
Vercocystis is appareut mm a 
nual, and more cure nust he 
taken to avoid permanent infur 
to the beds: i. e harvesting 
should not take place earlier 
than the fruiting season. In the 
Puget Sound region this plant 
should not be har ested hefore 
July 15th, and in Alaska not 
before August, 


As to the disposition 


iffer har 


Vesting, it is stated that “taking 


everything into consideration 

cost of production, cost of han 
dling, and properties which will 
appeal to the manufacturer of 


mixed goods—dried powdered 
ke Ip is the product which seem 
to offer the best possibilith for 


quickly finding a 


substantial 
commercial demand 


Sections of the report are de 


voted to the methods of harve 


ing kelp, with working drawit 


of harvesting machiners 


actually in use in California, and 


to a discussion of probable mar 
kets. The legal status of the kelp 
beds has aroused som ontr 

vers) ind uncertainty m thi 


subject has deterred large capi 


tal from undertaking thetr ex 


ploitation Legislation looking to 


the control of the beds and leas 
ing of the rights to harvest has 
been proposed in the State f 
Washington and Califori but 
has not yet been effected At 
present, anybody is free to har 


vest kelp anywhere on the coast 
The | 


area of commercially avail 








Model of a common house fly at the American Museum of Natural History. 


able kelp beds on the Tacifie 
coast is given as SSO14 syuare 
miles and the weight of fresh 
kelp as BOS05 500° ton Assun 

ing that all the potussiur I 

ide were extracted and 1 t af 
as such, it is said that 

at present prices I 

mate SOO 0000 } if 

crop were reduced t ‘ 

and sold at current 

potash and nitrogen conte lie 

value would exceed $150,000,00% 
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British soldiers explaining to French officers the Clearing away wire entanglements by shooting a Incendiary bombs dropped from Zeppelins in a raid 
operation of a trench pump. cable over them and hauling it in. over the Tyne, England. 




































































Victoria cross race in which each Hydroaeroplane being taken aboard a cruiser after a flight over the Turkish Sir James Makenzie Davidson’s method 
competitor carries a dummy. fortifications at the Dardanelles. of probing for bullets with a telephone. 
































Photograph by International News Service 


Austrian motor transport bringing in a load of benzine for automobile fuel. Disinfecting clothes at a British field hospital. 
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REC ENTLY PATENTED INVENTIONS to harvesting machinery and has particular| cargo of ships, and has for an object to pto-| spring motors, capable of being wound, and 


reference to propelling means or draft appli-| vide an improved structure wherein the ship | arranged to move the figures forwardly by su 





The 1 to all patentees ‘ ; P , . 

a gpPeH ances for machinery intended for the purpose | may be weighed at any time when empty, and| cessive starts and stops, and wherein mec! 
The I i rte by specte arreé ce > . . 
rt ¢ - ntore rr on applica of gathering a load or bulk of hay or shocks} the cargo may be weighed as the same is taken! anism is provided in connection with the 
i t ; advertistas Sheattnens af Ge of grain while moving across a field and then | on board tors for successively releasing and restraining 
+ transporting such load to the place of delivery. MANUFACTURE OF HOLLOW OR LIKE) the operation of the motors, and wherein cer 
Sci ERIC . , : ® . 

EARTHENWARE.—E. W. Leicu, Ambleside, | t#!n of the figures are mounted to be moved In 





Of General Interest. Midway turton-upon-Trent, England. ‘This | Certain predetermined manners by the motors 


Pertaining to Apparel. : : - , 
1 PP. invention has for its object to construct a ma 


eTTEI AntHrre D MOLONY London OIL FILTER x. FP tauM., 1027 South Pertaining to Vehicies. 











I it ; . = - 2 chine for the manufacture of hollow or like 

Eng I invention has for its object to Main St : Ottawa Kan. This filter is des ed earthenware, such, for example, as pote or ELEVATING TRUCK er 

1dd ot 4 . forms of putties for hard to be reliable and efficient in use and to filter jars, for containing preserves and other food-| E. Cowan, 229 Chestnut St.. Holyoke. Ma 
wea | ' ilitary, without diminishing om the oil the minutest particles it may Con’! stuffs. The pieces of clay or the like from| This invention has reference to levating 
their strengt ind to adapt putties, as neater, ; tain, and _ luding filtering elements which which the pots are formed preferably consist of | t™™ ks of that type including a link pported 
mor I nt and comfortable articles of wear — be readily taken out of the tank or body approximately circular solid billets or slabs platform and means whereby the downward 
iefly sporting, for which of the filter for the purpose of cleaning or prepared in any ordifiary manner movement of the handle will elevate the plat 

or combination of Highland spat and Tenewing SHINGLE PRESS.—O. Hornsy. care of N form and the upward movement will lower t 

HELMET I M SOWERS, Chester, Penna . platform 


Tt I id hel W. Lumber Co., Hoquiam, Wash. The improve 
1¢ ur ere Ss rov * a eim , . ; tE ( : wT r 
= ; ce perpone Sere sO ror jeimet OF) nent provides means for automatically press rIRE.—C. L. Neery and F. K. Nerwy, Cery 
+ ees mask which can be easily placed from operative 


Spee tt ing shingles in their bundles to tighten the 40" lowa The main object in this instance 


© inoperative position withor emoving the , : 8 ) ide a substitute ! ' it 
WOVEN PUTTEE FOR HARD WEAR. pn ~annige eeerype ae a “which her wonneee en sat = wena — oe ane Rap * ht a _ - 1 : lation 
e ) mask affords a large angle of vision caper one gees SS pee Neen one b 2 al f ; tt ¢ ~ a i ~ rs a 
stocking Cem ‘WOR acherto To this end me i. po leaving both heads of the wearer ny tn a ane soaes emer wee daer te poe wernt po es * 4 oe + . " ra 
the tio! haracterized by a woven aaa, Ginn wide connected with the press for ope rating the . I COS urther object. 1 
pi t} varp or longitudinal strands aaa SE it: , we f we press automatically as the bundles of eangee | 
bots i ae nd continuous throughout. RECEPTACLE COVER AND SPOUT M pass from one of the roller sections to the 
and ng t eft or transverse strands BLUME, 1405 8th Ave., Brooklyn, N. Y., N. Y.| other | 
changed in one or more suitably located longi- This invention relates to a combination cover! typRELLA COVERING MACHINE.—| 





hadi rae am putter and spout for a receptacle, and more partic KATHERINE ( Hovt 





$} Chestnut St., Sche 





t v for ¢ c b » objec s t r . a“ —_— an 
enon or a — ottle “y sect - a PrO-| nectady, N. Y., and C. T. HenTScHEL. The 
Po “u vi f rece acie ver ar spot Ww ‘ Ci ‘ . a 
Pertaining to Aviation, wean a ‘ an . . “ at — . invention provides means for mechanically 
> ve eas t 1 CK secure ‘ o re ove * . . s 
W.A a. a , oo Se “| mounting on an umbre frame a fabric cover 





SAFETY DEVICE FOR AVIATORS 


e “() rece : e ¢ 1 ( Ce we “iS 
Pgh - a Shaan Colts Ca, tek from a _ receptacl and which an | easily 




















: provides means to operate rapidly to operate 
Sydr Nova Scotia, Canada. The invention | “leaned, thus rendering the device sanitary ineans for manually controlling the periods of 
has particular reference to devices for making LITHOGRAPHIC PROCESS M. R. Woop operation of said machine; and provides fas 
flights of aviators practically safe in the pro- 218 William St., New York, N. Y. The par-| tening members for the cover and the outer or 
vision of a parachute adapted to be carried by ticular result attained by the process is in the) tip ends of the ribs of the umbrella frame 
th ine and t lich the aviator is con- production in ink, on one object, of the effect arranged in the form of a continuous strip, to 

nected ins furthermore being provided of a design printed upon linoleum with oil) facilitate the feed of the fasteners 

pigments, in order to produce light and inex 
} pensive samples of the various designs of lin Musical Devices. 

t ; oleum, and avoid the necessity for carrying MUSIC CABINET.M. A. Hawktns. 1522 
re = | heavy and cumbersome sections of the linoleum Druid Hill Ave Saltimore, Md This tavem 
wr Es —— ake ~ EGG TESTER.—H. Nienorr, Flower Co.,| tion provides for accommodating the maximum 


Se 49 Broadway. New York, N. Y The invention | number « 


f music rolls in a given space; em 





VEHICLE TIRE. 





= has reference to an electric egg tester adapted | podies the novel elements in a form constitut 
to be used by housewives in testing the eggs) ing units of a sectional cabinet; provides trays to so construct the tire that lateral resiliency 
SAFETY DEVICE FOR AVIATORS. they purchase, and also by egg merchants,; for the music rolls, each adapted to hold a of the same is possible as well as the vertica 


whereby eggs can be easily and quickly tested resiliency The invention provides meat for 


where the pat t ind aviator may be re » ascertal j wree of fres vt . 
to ascertain their degree of freshnes a increasing or decreasing the compression of th 









eased fr t hine n the case of acci _ mn wermrss ~~ mrt . 
, Lanenveil- ‘tn. the PARCEL POST WEIGHING SCALE.—G. B resilient devices at will, whereby the tir \ 
( 1 e! ng ! t be oweret 7) e é a Pe b = 
P t parachute JusTice, Raleigh, N. ¢ The improvement is be adjusted to a contemplated load 
earth i safet rtue of ie arach > z 
‘ bodle ‘Ss t t ac Ve or ct . T 7 . 
The use of the device for releasing an aero- “™od! a sane aor pment mye the s on AUTOMOBILE TOP LIFTER.-L. Jon 
plat on peeagey pilot independent of pan, ne pe ing an the aprons oO Pai: we oi Address W. 8. Leyens. Monro Le This im 
starting his chine without assistance, is im-| 7 848°@ Superimposec enone ee ee ed 7 ap| provement provides mechanism for use in con 
: A with zone lines The guard is in the nature @ oe | , oaks i , , ; , 
portant in fa t fact that aviators have * r roa nection with automobiles and like vehict av 
: Bars ; aces kad : eget _, Of a transparent plate on which concentric cir — a | pene eee , votes nage odes ol 
I ‘ p pa iutes or life-saving } << OG gO LLL RHO TE | \ -«9) - ing extension tops or permitting the | 
a riptior as peep rincipsancageeraiagpe lb a3 a \ "aa ] | be raised from one of the seat without touch 
By shifting the map, any particular town or } ling the top, and without the n oie ol 


T \. MacponaLp, 59 Fair —e 





unit of area may be brought to the center of 


I N. J An object here is to pro the alighting from the vehicl 


i 
© 







pan and the guard, and thus the scale may | ad aa | a8 ee ‘ : , 
peller, especial those designed for pe conveniently made to apply to any parti | 3 j} GUIDE FOR VEHICLE SPRINGS M. W 
aer I which not nly exerts a driving yjar town or unit of area I . Morris, wig 8 Wash. : ee inventor pr 
or nt direct flight, but also exerts 7 vides a guide for springs of light automedl! 
: ifting ! thi ifting force being due to FINE ORE SEPARATOR c. Ww Baw }such as those in which the springs are di 
tl ; ar shap f the blade of the pro Rickey, Ala. The invention provides a device | posed transversely of the car. The devicc : 
nel especially adapted for separating ore from | be renéile Gttached.ta.cs sanseet See an 


ther subste s g g iffer« specific gre ! - 
a 5 eee having diferent — ets without necessitating the dismantling of the 
ity, wherein the separation is based on the 


physical fact that such materials are moved by MUSIC CABINET. 


Of Interest to Farmers, parts or of weakening or in any way tinterf 


COTTON CHOPPER R. HAMILTON, P. O : : ing with them 
‘ : flowing water at different velocities, the rela 























wee. Oar. Se res This threstion com tive velocity depending upon the relative spe-| Series of rolls and accommodate rolls of dif FRONT RUNNING GEAR FOR VEHICLES 
» wheel sepported: Tram maving = omchter cific gravity ferent diameters; provides for holding the M. L. JoHNson, Galena, Ill The invention 
- Tex. The invention relates to garbage and|‘®¢ trays; and provides a sliding music roll ‘ B ; 

a eee ee eee nd in which each of . ‘. , it holder, and at a door at its front together with | “re self-propelled, the objects being provid 
the dropping a : yunted on an adjust anton Sueno aon and one of the principal nap connecting means for actuating the door to the elimination so far as practicable of de thrust 
upport w irries fenders and culti- Jects Is to provide a garbage rece ptac le adapted caveeenanin Gt tha: tibia Salkee and twist or torsion in passing over uneven 
vating mechanis for iltivating the plants for use on sidewalks and in public parks, and suvtia: and to tedh tee ak ot aoe 
after thinning including foot-operable mechanism whereby the Prime Movers and Their Accessories. connection between the front axle and the 

ia of Pape elie cane : ‘ 
rRAP NEST.—M. FP. Donanae, 521 8. Main con aa mae af gy pr a ROTARY INTERNAL COMBUSTION EN chassis as low a practicabh 

i SO oe See eee eee heel GINE.—F. H. Kitwinsk1, U.S.S. “San Diego,”| WEHICLE END GATE.—J. A. Ramsey. Ad 
pr led the fowl and an inclosure for the care of Postmaster, San Francisco, Cal This| dress L. Crocker, Allen Block, Beatrix Nel 
nest having an entrance and an exit, and Hardware and Tools. invention relates more particularly to a rotary| The primary object of the inventor is the pro 
where! loors : ed for entrance and internal combustion motor or engine, which) vision of an end gate in which a ertically 

exi ind echanis n connection with the MOLD FOR SECURING SCREEN WIRE has for its object the provision of a device| swinging end gate is provided wit! t 
doors for no! y ing the door of the exit|C- ©. Brooks, Sheffield Station, Kansas City,) wnjop simplifies the structure of engines and/| extending bails that limit the lateral ter I 
and opening the door of the entrance, and ar Mo One of the principal olijects here is to reduces the number of parts to a minimum,|of the two retaining wings or member and 
ed to be operated the weight of the/ Provide « mold whereby screen wire may b and in which greater efficiency is obtained by| permit of the folding of the members against 

it enters the nest for closing the door detachably sec ured, and held in strete hed po the omission of complicated working parts re-| the end gate when the end gate is closed 

veh entrance and opening the door of the/ sition, on doors, windows, screen frames sleep- sulting in lost motion and necessitating their BELT GUIDING DEVIC R H 
exit ing porches and other places where wire frequent repairs WEATHERSRY and W B. CLarK, Mat th 
MILKING MACHINE \ Tevcuos Cho-| * reens are desired, the mold itself adapted to Re P ee r at Af: The tS " Nites in en sania 

: be formed into a frame INTERNAL COMBUSTION ENGINE.—O riz rhe invention relat in at i 
teau, Mont. By means of this device the milk oF EERE , HEATON, care of W. Heaton, Rushville, Ill. The! for vehicles, particularly driven vehicl nd 
ing of a cow may be accomplished rapidly and COMBINATION TOOL.—J. H. Waker, 120 invention relates to engines particularly de-|is in the nature of an improved belt guidit 


economically and with no danger of injuring! W- High St., Lexington, Ky his tool is| ened for heavy fuel oils, and the main object! device forming part of a belt traction device 


the animal. The apparatus is of light weight, 4dapted for use in carpentry, drafting, ma for use in sections of the country where ioose 
sonry and other work of a similar nature. The 
invention provides a tool which may be used 
as a straight edge and rule; a double right 
angle square; a double try-square; a double 
bevel square; and a double protractor | 


thereof is to provide an explosion chamber ir 
which the force of the fuel explosion in two| sandy soil is predominant and the vebicl re 
directions is utilized in an effective manner to|tarded as a consequence thereof 

actuate an operative part of such engine, in 
stead of but one direction, as in engines as 
now constructed 


Notre.—Copies of any of these patents will 
be furnished by the Screntivic AMeRican for 
ten cents each Please state the name of 





Heating and Lighting. Pertaining to Recreation, patentee, title of the invention, and date of 
| — stem thi aper 
| ADAPTER FOR BUNSEN BURNERS.—J. 1] BATH HOUSE.—R. F. Casey, 91 Jackson| —~?"P* 
| Ronin, 198 Broadway, New York, N. ¥ Ac-| St.. New York, N. Y This invention provides We wish to call attention to the fact that 
| cording to this invention, the disadvantages of|a bath house more especially designed for use| we are in a position to render competent ser 


former inventions are overcome by providing a) on rivers, bays and other waterways, and ar-| vices in every branch of patent or trade-mark 
fitting which is such that it may be fitted to work Our staff is composed of mechanical 
any standard burner attachment or mixing} 
chamber and which is provided with any con 
venient number of burners or mantle supports} 
as may be required, depending upon whether 
the burner is required for heating or lighting. 


electrical and chemical experts thoroughly 

‘trained to prepare and prosecute al! patent 
applications, irrespective of the complex nature 
of the subject matter involved, or of the spe 
cialized, technical, or scientific knowledge re 
quired therefor 











Machines and Mechanical Devices. We also have associates throughout the 
VALVE.—C. O. Nitsson, Ravenswood, W. world, who assist in the prosecution of patent 
MILKING MACHINE | Va. Mr. Nilsson’s invention is an improvement BATH HOUSE. and trade-mark applications filed in all iD 
in valves, and has for its object to provide a} | tries foreign to the United States 
and is adjustable so as to permit the move-| valve of the character specified, especially| ranged to provide a basin adapted to float in | MUNN & Co. 
nt of the animal during the milking opera-| adapted for use as an exhaust valve in explo-| dependently of the bath house structure and Patent Solicitors 
thor The milking operation closely simulates| sion engines, and especially of that type using| the platform adjacent the basin to protect the °23 Broadwa 
that of manual operation | the puppet type of valve. latter against heavy swells and waves and thus| New York, N. Y 
DRAPT APPLIANCE FOR SELF-LOADING| SHIP SCALE.—J. Frame, Searsport, siaine.| #llow of keeping the basin watertight Branch Office : 
GRAIN CARRIERS J. E. Moscrip, Derrick, | This invention pertains to scales and partic TOY.—J. T. MiILLer, Clovis, New Mex. This 625 F Street, N. W., 
Saskatchewan, Canada This invention relates ularly to scales for weighing ships and the invention provides a series of toys driven by Washington, D. C. 
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| BEST RETAIL TRADE 


UNDER DERWEAR® 


Copyright L 
The B.V 


*’That’s Your 
Friend, The 
B.V.D. Label, 


Boys! 













8A. 1915, by 
D. Company 


= \KE a mental snapshot of that Red Wo 
Label, Vom, and you won't be fooled as 
I’ve been once. Now, they can’t sell me 
nything but B. V. D. Underwear. I’m 
just as particular about my waderc/othes as | am 
thout my outer clothes. 
‘Tt prefer B.V.D. because it feels so soft and fits so 


for it, and 


like 
if the 


ood my word 


it's certainly cool 
new and gives me no end 


B.V.D. Red Woven Label 


nfortable, washes 


fweat 1 don’t buy, 


] thi 


“TAY FOR THe | 


I ) B D. Coat Cut Unde 
L. 4 ts and Knee Length 
. - uwers, 50c., 75c., $1.00 

ind Sl.50 the Gsarment 


| oe BV DE } 


The B. V. D. Company, New York. 




































| ( Sellir Avency: 66, Aldermanbury, k.. ¢ 
BILLINGS & SPENCER 
Machinists and Auto Wrench SMALL SET BACK 
- oO oO } a s rencacs c 
Pliers 
Special Kits for Screw Drivers ee er ounters 
; r Hammers Ratchet or Revolution, 
on Ratchets RESET TO ZERO BY A SINGLE TURN 
er Kits These counters are just as high grade as our 
Tasos ware Hartford Ct. ool Kits large counters, but are lowerin price. Price $4 
It will pay you to Veederiz*® your machinery 
WHAT THERMOMETER SHALL I Buy?|f 8d know just what is going on 
Those of Proven Dependability of Course fay meaner SS 
The me manufacturers invariably install <tands for the best constructed 
T yee Tea pe t ‘ und Indicating Lastr and most accurate counting 
Why i A essiul men and their method devices in the world 
( alalouu t request Cyclometer Odometers 
' rachometers, Fine Die Cast 
The HAR Division gs. and all kinds of counters 
Iaylor /nstrument Companies Veeder Mfg. Co. 
“ Rochester, N. Y 18 Sargeant St., Hartford, Conn. 


























7 For mines, industrial plants, etc., and 

PA wherever a number of houses of similar de- 

= sign are desired, such groups can be built-—fireproof, 

permanent, indestructible and at low cost--by means of 

t it ull steel memt t to length and requiring 

ted wit it riveting, punching r bolting, by a pertected 

ta linary hammer. Hy-Rib steel sheathing is quickly 
tt e and the stucco, plaster nerete applied. Thus 
e; th allitsa antages is at last made possible for smaller build 
t tht t of and only half the time and labor is required 
that thet lings are quickly constructed by ordinary 

ers templating the erection of multiple houses 


Trussed aeons Steel Company 
Department M-2 Youngstown, Ohio. 
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| veterans of the 
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SCIENTIFIC AMERICAN 


NEW BOOKS, ETC. 

America Fatten! The Sequel to the! 
European War. By J. Bernard Walker. | 
New York: Dodd, Mead & Co., 1915. 

| 16mo.; 203 pp.; 5 plates. Price, 75 cents. 

book 
paredness of the 


the naval and military 


United States is demonstrated 


In this unpre- 


in the form of a dramatic narrative, which shows 
how helpless this country would be against a 
sudden and carefully-planned attack by a first 
class naval and military European power The 
naval and military disasters depicted in this 
story are based upon the warnings which, year 
after year, have been given in the annual reports 
of our leading naval and military authorities 


and in the reports of the Secretary of War and the 
Navy The 
Allies in the spring of 1916, when 


Secretary of the European war ends 
favorably to the 
Holland declares war and a powerful allied 
the German frontier 


and capturing the 


army 
invades Germany 
east of the 


crossing 


to the Rhine great 


sources of German artillery and ammunition 
supply in Westphalia. The treaty of peace is 
signed at Geneva, and Germany, to prevent the 


agrees to pay an indemnity 
In view of the fact that 
munitions of war supplied by the 
that enabled the Allies 
feels that entitled to levy 


disruption of her fleet 
of 15 billion dollars 
was largely the 


States 


it 
wo win 
that 


sends 


United 


Germany she is 
15 billion dollars upon this country She 
fleet army of 200,000 


veterans of the money, and the 


her and an expeditionary 


war to collect the 
America Fallen’ 


last ten chapters of show how 


swiftly and with what deadly certainty the thing 
is done On April Ist, at dawn, one hour after 
the declaration of war reaches Washington, half 
a dozen flotillas of the famous German submarines 
show their periscopes above the water in half 
a dozen ports, dockyards and naval stations of 
the United States, and, within half an hour, not 
a submarine or destroyer of our navy is afloat 
from Boston to the Panama canal. The same 
night an advance force of 20,000 men is landed 


forts protecting Boston and New York 
are taken in reverse The German dreadnoughts 
enter the harbors, demand 5 billions 
from New York and 3 billions from Boston—and 
get it Washington is captured and the of 
Government is moved to Pittsburgh. The United 
captured 


and the 
ransom 
seat 
States long-distance radio stations are 
Intelligence Service having be- 


navy secret code 
of 10 dreadnoughts at Vera Cruz is lured to Cuba 


and the German 


possessed of the our fleet 


met there by a flee. of 22 German dreadnoughts 
and the battle of the Caribbean, the greatest 
sea fight in history, is fought. The great German 


transports bring over and land at Boston, New 
York and Philadelphia a force of 200,000 picked 


European war, who within a few 


days of the declaration of war take possession 
of every arsenal, gun, rifle and powder factory 
east of the Alleghanies. The American forces 
70,000 effectives) are withdrawn to Pittsburgh 
jand near this city, on the historic ground at 
| Braddock, they are overwhelmed by a German 
jarmy of 150,000 men, whose artillery, four times 
the strength of that hastily gathered by the de- 
fense, decimates our gallant forces Pittsburgh 
is evacuated and the seat of Government is re 
moved to Cincinnati Here, acting on the advice 


| Regulations, 


of its naval and military chiefs that it would take 
from duild the factories 
and construct the guns and equipment necessary 
millions of volunteers and get them 
into such shape the driving of the 
millions of the German army of occupation back 


three to six years to 


to equip the 
as to ensure 


to the sea, the Government decides to pay the 
indemnity demanded and ‘write it off on the 
National Ledger as the cost of being taught the 


of 


please 


national military preparedness 
This work may but it will certainly 
fascinate the American reader. If he reads the 
first chapter, probably he will not put the book 
down until he has read the last 


duty 
not 


great 


Year Boox. A 
Commerce, and 


Tue “Saippinc Worwip” 
Desk Manual in Trade, 
Navigation. Edited by Evan Rowland 
Jones. London: The Shipping World 
Offices, 1915. Svo.; 2,004 pp.; with new 
map of the world. in the United 


Price, 
Kingdom, 10s. net; in other countries, 
Ils 


| The familiar green 

Neptune and his ebon 
former annual meetings with our old friend 
World Year Book.” It 
port and harbor directory 
and of ports 
tariffs of all nations” 
new Colombian tariff; this section is somewhat 
affected by the war, to the extent that the tariffs 
of Germany, Austria-Hungary and Turkey could 
revised to date. Important new legisla- 
Among 


Ethiopic 
us of 
The 
presents the 
of the 
of the 
includes the 


with its 
reminds 


cover 
nymphs 


Shipping 
usual complete 
British Isles, 
world. The 


commercial 


not be 


tion affecting shipping is given 


other | 


new or revised features are the list of radio stations | 


British Isles, an abstract of the Suez Canal 
and the shipbuilding and shipping 
bounties and subsidies of foreign countries. There 
is a new map of the steamship and railway routes 
of the world, showing the ports, coaling stations 
and coalfields of ali countries 

E De Sue Pratiche 
Riscaldamento: 


of the 


L’ ACETILENE. Appli- 


eazioni. Illuminazione: 

Saldatura Autogena: E Taglio Rapido 
Dei Metalli: Legislazione, Eec. L. Cas- 
tellani e U. Romanelli. Milano: Ulrico 


Hoepli, 1915. 16mo.; 355 pp.; 115 illus- 

trations. Price, L. 

This is a treatise quite characteristic of the 
Hoepli library, condensed, yet thoroughly prac- 


tical It deals with acetylene in its various ap- 


plications, and it is not especially difficuit reading } 


for students of the Italian language. Lllumin 
tion, heating, autogenous welding, and cutting, 
are all treated of, and the legal restrictions gov- 
| erning the production and use of the gas are given. 
| Small as the treatise is, it is well and adequately 
| Wustraved, 


| 
oy 
| 
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Trave Marks 
DESIGNS 
CopyvRiGHTs &c. 


INVENTORS mmunicate w 
Munn & Co., 233 ne oa New Tack. 
625 F an _Weshingwa. nm 


are te € 


inecntiine, 


Trade- Shain: a Facer Nog egist Design 
Patents ani Foreign Patents «ec 
A Free Gptaton as the probable patentability 
f an inventio ¢ readily given to a entor 
ne 4 ket a a ef de 
. f the device in questic All communication 
are a Our Hand-Book Patents 
sail Rida techie thie ‘iaiiiaes 
s the - Oldest » agency for securing patente; it 
‘ © years age 
secure fescribed without 





‘ Scientific ination. 


MUNN & CO. 233 Broadway, New York 


Branch Office 625 F St.. Washington. D.C. 














Classified Advertisements 


Advertising in this column ts 75 cente a line. No 
less than four nor more than 12!lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. 


AGENTS WANTED 


JUST ONE BIG MAN in each territory can have 
own business, earning at least $10 per day profit, rep- 
resenting and selling for wealthy manufacturing con 


cern. Demand large and urgent in homes, housewives 
awaiting your call Big future DurEco Electrix 
Company, Dept. D, 136 W. 52d St., New York City 

AGENTS. 500% Profit. Free Sample Gold and 
Silver Sign Letters for store fronts and office win- 
dows Any one can put on Big demand every- 
where Write today for liberal offer to agents. 
Metallic Letter Co., 438 N. Clark St., Chicago, lt 4 

BOOKS 


THE PRACTIC LUMBERMAN,” 256 Pages 


Merits and Uses Pa ac “Pe Coast Lumber, also short 
methods figuring lumber, logs, carrying capacity ves 
sels Price $1.50. B. Brereton, Box 1158, Tacoma 


BUSINESS OPPORTUNITIES 


ATTENTION—Butter 4c. a pound, wonderful 


patent machine, which merges one pint of milk into 
one pound ¢ butter making two pounds) in two 
minutes. 150 r cent. to Agents Write for infor 


Merger Co., Washington, D.C 
SELL PATENT RIGHTS 
which will save 9-10th of time 
For particulars ad- 
New York City 


mation, Fam J "Butter 


INVENTOR WILL 
Cabinet maker's tool 
for furniture manufacturers 
dress Tallen, 162 Avenue B 


PATENTS FOR SALE 
PATENTEE WOULD SELL 


his patent rights or 


consider royalty on woven putties for military or 
sporting wear See desc ription on page 459 of this 
issue Address Royalty, Box 773, New Y ork 


POSITIONS OPEN 


UNDERSIGNED COUNSEL will negotiate strict- 
ly confidential preliminaries. through correspondence 
for important executive, technical, administrative 
and professional positions, salaries $3.000 to $15,000 
Not an agency; provides confidential means of nego 


tiating overtures only, for highest grade men ex 
clusively Send address only for confidential details 
R. W. Bixby, Lock Box 134 L-6, Buffalo, N.Y 


FOR SALE 


THE WELLINGTON Visible Typewriter Price 
$60 Cash. It is portable; has perfect_alignment and 
durability Write for catalog or cali. The Williams 


Mfe. Co., 309 Broadway, New York 
SITUATION WANTED 

YOUNG MAN with fine office training and the 
highest references, wishes to get a position with good 
house. Moderate salary, A. R., Box 773 Y 

WANTED 

TWENTY-FIVE DOLLARS IN GOLD will be 
paid to the person who gives us the best idea for an 
advertising novelty of auy description We manu 
facture novelties, and know there are thousands of 
people with good ideas Address Harry P. Pears 
1142 Ridge Avenue. Northside. Pittsburgh, Pa 


Export to Denmark 


Most — Danish *‘Mail Order House’ wants to 
undertake the sole sale for Scandinavia and eventually 
Russia for different articles suitable for Mail Orders 
Please apply: Daells Varehus, Copenhagen, Denmark 


Year Book of 
Wireless Telegraphy 


Contains a yearly record of the progress of wireless 
telegraphy; the regulations of the International 
Convention; the radio laws of all countries; com- 
plete list of ship and shore stations throughout the 
world, their call letters, wave-lengths, range and 
hours of service; articles by the greatest authorities 
on vital questions the Articles of the International 
Convention on Safety of Life at Sea; application of 
wireless tothe mercantile marine; the technical situ- 
ation of radiotelephony—in fact, everything YOU 
haven't been able to find out elsewhere, including 
the wireless map of the world Published at $1.00 


FOR A SHORT TIME ONLY YOU MAY FREE 
SECURE THIS GREAT 745-PAGE BOOK 


With a Year’s Subscription to 


THE WIRELESS AGE 


at the regular subscription rate of $1.50 
Canadian Postage 50c. extra. Foreign Postage 75c. extra 
This is the only magazine devoted exclusively to 
the progress of radio communication Every issue 
gives valuable and interesting information on the 
advance of wireless. 

A TRIAL SUBSCRIPTION 

If you are not now a reader send 25 cents for a 

trial four months’ subscription. 


MARCONI PUBLISHING cna 
452 Fourth Avenue w York 
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3 V ff} \\ WP hi 
(" as ji ff) lA\) 


had finer steel 
than the Simonds steel in Simonds 


No Damascus blade 
Saws, tempered by the § Simonds 
When bent almost double 
they spring back to a mathematical 
straight edge, hold their set, require little 
sharpening and all have a perfect balance 
that tires the least Are the perfect saws 
for home use, manual training depart- 
ments or the expert carpenter who knows 
a good tool. 

Over eighty years of cutting edge tools has 
given the Simonds a world-wide reputation 
for perfect saws. 


process. 


lf you want saws that t 





ke diamonds 
ded SIMONDS" 


Ask for saws that are brar 
If your dealer cannot supply you we will. 
Write us for booklet I 
SIMONDS MANUFACTURING co. 
he Saw Makers 


Fitchburg, Mass. 


5 Factories 11 Branches 
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O-four-eight 
In 55 years the original Esterbrook 
Falcon No. 048 has grown to be 
the most used of all pens. During 
that time so many others have been 
exploited under the name ‘“‘Falcon™ 
that to get the real Falcon value it is now 
necessary for users to remember the original 
number 048 (0-four-eight). 
Any dealer anywhere will know just, what 
you want, if instead of just *Falcon" * you 
say ‘Esterbrook No. 048 Falcon.” 
Send 10c for useful metal box containing 
the twelve most popular Esterbrook styles, 
including this No. 048 Falcon. 
ESTERBROOK PEN MFG. CO. 
70-100 Delaware Av., Camdea,N.J. 


” Esterbrook 


Falcon No. 048 


MAXIM SILENCE 


Enjoy Noiseless Shooting 
You can hold target practice or 
shoot noiselessly anywhere by 
fitting your rifle witha Maxim 
Silencer. It's fine for hunti ng 
because there is nc 
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s gasoline, makes ex 
he for informatie 





MAXIM SILENCER c0., 94 Rachaye Ave., Hartford, Conn. 


The Key To Success 





Increase Your Efficiency 
The secret of business and social pae- 
cess is The ability to to remember. I c: 
make your min ‘an infallible classified 
index from which you can instantly 
select thoughts, facts, figures, names, 
faces. Enables you to concentrate, 
develop self-control, overcome bash- 
ogee think on your fest ‘eet, address 

audience. imple. The 


Easy. 
result of 20 years’ 
open memories 0 
of stude 


go 


nts. Write 
of my book * aoe 7 
Po. Test also how 
my book 


_ oer to Speak in 
Dickson School of Memory, 700 Hearst Bldg., Chicago, IL, 
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Panama Hats 
(Concluded from page 456.) 


it up to the light and look through it to 


see whether or not there are any knots or 


patched places in it. Sometimes in mak- 


ing them the strands are broken and ad- 
ditional ones have to be woven in. This 
spoils the texture, although it is not no- 
ticeable in a cursory examination of a 
new hat. When the hat has been worn 
such ends are inclined to stick up 


ruin the appearance of the Panama. 
A good hat withstand the 
roughest usage. It is ideal 


Panama will 
kind of 
protection for the head from both sun and 


rain. It 


an 
may be subjected to all sorts of 
but often inflicted 
the United States, and that 

with all it 
quires is a Careful washing in warm water 
lather of 
to wash it as often as 
hot, 


indignities, the one so 


on it here in 


is bleaching it acids when re 


ussisted by a generous Castile 


soap. Do not fear 


lave the water not 
all the 
it ona 
stuff it 
the sun. 
hat 
fine straws crack and break 
after 
acid bath. 


you wish. warm, 


und use soup necessary. If 
block, but if 
with paper or 

The 


stand is 


pos 
no block is 
eloth 
bleaching a 


sible, dry 


available, and 


dry it in only 


Panama sun-bleaching. 
The 
few 


can 
within a 
have received an 


days they 


oxalic 


Edison Submarine Boat Storage 
Battery 


(Concluded from page 450.) 
lead placed directly on the keel of the 
craft, to afford increased stability and 
safety. Furthermore, the Edison battery 


is more durable, and it is not damaged by 


prolonged or oft-repeated over-charging, 
and it may be charged and recharged to 


full useful 
life, 


ber 


its 
not depending upon the 


capacity without affecting 
its life 


of cycles of charge and discharge, 


num- 
but 
on a period of time, four years figuring in 
the present guarantee of the manufactur- 
The 


charged, 


can remain 
totally 


ers. Edison battery 


semi-charged, or dis- 


charged for indefinite periods without in- 
jury, and consequently it is not necessary 
to operate the engine and generators, as 
in the case of the older types of cells, 
which require coustant attention for form 
ing or correcting the plates. In other 
words, and what is important on the mili 
tary side, it is always ready for instant 


The and 


whatever 


use, electrolyte contains no acid, 
generated, 


saltwater 


chlorine 
the 


as is 


through decomposition of 


by electric current, immediately becomes 
iron chloride through the affinity of that 
metal for chlorine. This is due to the 


of 
as in 


iron present 
the plates of the cell, 
battery does its ac- 
is it affected by the con- 


large amount 
jars, well 
The 
tive material, 


as 


Edison not shed 


tinued and oft-repeated short-circuiting. 
There is no necessity to take the cells 
apart or to remove any sediment, which 


in the case of a lead-sulphuric acid battery 
for a submarine may amount to from 7,000 
to 12,0000 pounds, materially affect 
its trim. of the 
cumulation of gas, as in the top of each 

cell which 
an there 


There is no danger ac- 


Ndison there is a water-trap 


forms effective seal, and should 
sufficient 


in 


accumulation of hydrogen 
cell, sufficient 
tu produce an explosion, the steel jar pos 


be a 


and oxygen any single 


sesses sufficient strength to resist it, while 
the water-trap prevents any fire within 


No 


necessary 


the cell from the exterior. 


specific 


reaching 


gravity readings are 


oftener than one about every six months, 
to determine when it is necessary to renew 
the 


instead of 


the solution. The electrolyte used in 
Edison cell not only preserves, 
but it also absorbs the 
carbonic for 
there is sufficient potash to absorb all the 
CO, thus given off for 100 days. In this 
process no harm is done to the battery and 
the carbonic 
from the electrolyte 
arises after a protracted submerged run. 
Comparing the battery with a 
lead battery to be used 
ditions in a submarine, 
tion of the former has a 
kilowatt hours when discharged 
hours. In the same number of cubic feet, 
and with a saving of about 1,600 pounds 
in weight, an Edison storage battery will 


corroding the steel, 
acid gas exhaled by the crew, 


be removed 


opportunity 


acid gas 


may 
when 


Edison 
under similar con- 
a typical installa- 
capacity of 910 


in 


in the steel | 





road. 


is unusually low and the 


is trifling. 


(f. o. b, Detroit) 





Comfort and economy con- 
tribute largely to the 
pleasure of week-end trips 


The sensitive springs, together with the 
wide seats and deeply tufted cushions, 
insure comfort to the passengers on any 
The gasoline and oil consumption 
tire expense 


The motor is 30-35 horsepower 


The price of the car complete is $785 


Canadian price #1100 (add freight from Detroit) 


DonGce BROTHERS, DETROIT 
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a r simply because he 
writes out your order and sends it © & 
manufacturer? 


from us. Write out your own order 
and — nearly half on an 


— outboard mo- 










ENUS PENCIL 


Made in 17 degrees (6B oettas te ¢ 
hardest) 

graded q 
on letterhead for free 
and booklet. 
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American marine motor from 
= 30 4 ct. 
\. r rials and work 
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Faster than Elevators, and 


Providence, R.1., U.S. A. 


Avoid 99% of Your 
Tire Troubles 





















N‘ ) more punctures and blow-outs 
cut by broken glass or botiles 


more tire troubles of any kind 
on time when your car is equipped with 





Prevent Skidding. 
Save Tires. 
Save Trouble. 
Worth Double What 
They Cost. 








Protectors are the last 
protection as well as an 
device. We 


Highway Tire 
word in tire 
efficient non-skidding 
guarantee any standard tire to run 
20,000 miles when equipped with 
Highway Tire Protectors, and we 
uarantee that tires will run cooler 
1e Highway is the only tire pro- 
tector that does not heat the tire 
But most important of all, you will 
be free from the trouble and ex 
vense of punctures and blow-outs 
fighwes protectors are easy to put 
on and take off—-and our patent 
tightening link keeps Protectors 
tight and snug to tire—-no rattling 
no noise of any kind If protector 
works loose, it can be tightened up 
in a few seconds. Steel studs give 
greater traction than smooth tire— 
prevents skidding—gives a good grip 
on sticky, muddy roads. 





nomore tires 
no more getting 
out in the dust or mud to repair tires or change 
wheels—no more annoying delays and late arrivals—no 
you ge : there and back 


JGHWA 


PROTECTORS 


Bukolt Mfg. Co., 39 Second St., Stevens Point, Wis. 
MOONS UESUUOUESUUDEARAODOO USOT EAULLLLEELUS AOAC ORTALEEERENE 
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American Lead Pencil 


207 ith Ave. |) 
_New York _ jj] 


MASON’S ‘NEW PAT. WHIP HOIST 


for Outrigger boists 
direct from teams 


Manufactured by VOLNEY W. MASON & CO.., 


hoist 


Saves handling at less expense. 


Ine 












Any Standard 
Guaranteed 20.0 


with High way Tire 
Protectors 





Viee| 


miles when sor Fe 
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Highway Tire Protectors fit any styl 
or size of tire, solid or pneumatic Can 
be put on or taken off in minutes 


Ca 
z 


Used for tr 
Thousands 


without deflating tire 





as well as pleasure cars 
in use and every set giving greatest 
satisfaction You can't afford to ix 


Protectors 
many times 
of tine f 


without Highway Tire 
They will pay their cost 
over by the saving of tires 
trouble 


Write for Free Trial Offer 


Protectors are 


Highway ‘Tire sold on 
the ‘show me" basis They make good 
or we don't want your money Writ 
quick for circular and liberal free trial 


offer. 
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Neighborizing the Farmer 


One of the most significant facts 
of our telephone progress is that 
one-fourth of the 9,000,000 tele- 


phones in the Bell System are rural. 


In the days when the telephone 
was merely a “city convenience,” the 
farms of the « ountry were so many 
separated units, far removed from 
the centers of population, and iso- 
lated by distance and lack of facil- 


ities for communication. 


But, as the telephone reached out 
beyond cities and towns, it com- 
pletely transformed farm life. It 
created new rural neighborhoods 
here, there and everywhere. 


Stretching to the farthest corners 
of the states, it brought the remotest 
villages and isolated places into 
direct contact with the larger con 
munities. 


tant, 





One System 


direct communication as the city 
dweller. Though distances between 
farms are reckoned in miles as the 
crow flies, the telephone brings 
every one as close as next door. 
Though it be half a day's journey 
to the village, the farmer is but a 
telephone call away. 


Aside from its neighborhood 
value, the telephone keeps the 
farmer in touch with the city and 
abreast of the times. 


[he Bell System has always recog- 
nized rural telephone development 
as an essential factor of Universal 
Service. It has co-operated with the 
farmer to achieve this aim. 


The result is that the Bell Syster 
he r 

s } Lily 

lt as there are tele- 
<8 of all kinds in Great Britain, 


France and Germany combined. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


Universal Service 





VALUABLE BOOKS 


of Instruction and Reference 


Scientitic American Cyclopedia 
of Formulas 


ALBERTA 
200 illustrations 


HOPKINS. 644x8% 
re ©loth, $5.00 
cco. 


iplete book of receipts published 
ut 15,000 selected formulas, cov 
ery branch of the useful arts and 

er before has such a large col 
nulas, useful to everyone, been 
Almost every inquiry that 
f relating to formulas used in 
1ufacturing industries will be 





lin this volume. Those in search 
that can be manufactured 
all scale, will fad bundreds 

sugges tions 


Concrete Pottery and Garden Furniture 


By RALPH ©. DAVISON. 54x74. Cloth 
106 pages. 140 illustrations Price, $1.50 

© This hook describe n detail, in the most 
practical mar the various methods of cast 
ing concrete for ornamental and useful purposes 
It tells bow to make all kinds of concrete vases 
ornamental flower pots, concrete pedestals, con 
rete benches, concrete fences and many other 
objects of nent for the adornment of the home 
4 valuable chapter on color work 


or gard 
is included 


Scientific American Reference Book 





Experimental Science 


Elementary Practical and Experimental 
Physics By GEORGE M. HOPKINS 
2 volumes. 64x9'%. Cloth 1100 pages 
900 illustrations. Price, $5.00 


© This work treats on the various topics of phys- 
ics in a popular and practical way and contains 
a fund ef trustworthy scientific information 
presented in a clear and simple style. The aim 
of the writer has been to re m3 r physical experi 
mentation so simple and attractive as to induce 
both old and young to engage in it for pleasure 


and profit. In the latest edition the scope o 
the work has been broadened, presenting the 
more recent developments in modern science 
, 
Handy Man’s Workshop 
and Laboratory 
Compiled and edited by A. RUSSELL 
BOND. 6x8. Cloth. 467 pages, 370 illus- 
trations. Price, $2.00 
* A compilation of hundreds of valuable sug 
gestions and ingenious ideas for the mechani 
and those mechanically inclined The sugges 
tions are practical and the solutions to which 
they refer are of frequent occurrence It may 


best collection of ideas of 
appeals to all 
in the home 


be regarded as the 
resourceful men published, and 
paged who find use for tools either 
or rkshop 





Monoplanes and Biplanes 


Edition of 1914. Compiled and edited by = . 
ALBERT A. HOPKINS and RI Their De ign. Construction and Operation 
SELL BOND. 54% x7%. Cloth. 597 peges By GROVER ¢ ce LAID LOENING, 
1000 iMustrations Price, $1.50 B.S« pea ah O4ES4 ANA, S31 
ages, 278 illustrations. Price 2 
e ‘ , : veliatite and up-to-date page 8 illustration Pric 
\ me f reference, containing a © This work covers the whole subject of the 
rema ! on of facts, statistics and aeroplane, its design and the theory on which 
re M tab f 1 along industrial, commer the design is based. and contains a detailed de 
cia snd mechanical lines of general scription and discussion of thirty-eight of the 
nts I s revelation of facts and figures more highly successful types. It is a thoroughly 
acd will sluable on the desk of the busi practical work, and invaluable to anyone inter 
ut ‘ as well as the library of the home ested in aviation 
—= —— a = - 
wt END THESE BOOKS BY MAIL OR EXPRESS PREPAID 
UPON RECEIPT OF THE ADVERTISED PRICES OUR CATA- 
LOGUE OF SCIENTIFIC AND TECHNICAL BOOKS SENT FREE 
ON REQUEST SEND US YOUR ORDER OR REQUEST TODAY 


MUNN & CO., Inc., Publishers 





Woolworth Building, New York City 














| ably 
| game 


| weak 


be installed which will have a capacity 
of 1.212 kilowatt-hours when discharged 
at the three hour rate, after a normal 
charge, and 1,347 kilowatt-hours when dis 
charged at the three hour rate after an 
overcharge These Edison cells have been 


ltested for rough usage under extraordi 
nary conditions of vibration, oscillation, 
bumping, overcharge, short circuit, ete., 
and it is expected that the good features 
already shown, will develop also in actual 
service; thus increasing the efficiency and 


radius of action of the submarine. 


Power of Mind in Baseball 


By 
T HERE are three general mental states 
in which a ball player may be; 


nervousness, 


Arthur Macdonald 


overcon- 


fidence, lack of confidence, or 


Overconfidence can cause a player to make 


an error through want of sufficient effort. 
Thus a good fielder will muff an easy fly 
to the surprise of everyone, including him 
self. The ball may have been twirling 
more than usual, but he was in a relaxed 
condition, and his grasp, as a result, was 
not as quick and strong as usual It 1s 
doubtful if any major league player has 
any lack of confidence in catching a fly if 
he can get to it with reasonable effort 

Luck of confidence comes to the batter 
when puzzled by the pitcher, or when he 
is thinking of the pitcher’s great reputa 
tion Nervousness is the worst condition 
of all, for even the best players when in 
such a state may play the worst 

Stanage, a great catcher, says, “Catching 


demands one third ability and two thirds 


1 


mental work.” Edward Collins states that 
grounders do not come as hard to second 
base as to first or third, “but when it} 
comes to the oft! art of the game, the 
thinking | base becomes a diffi 
ll games are won 
ause players think 
Collins was on first, the batter 
had three balls and no strikes, and no 
body was out, yet he stole second base, 
und was severely criticised But as no 
one believed he would try to steal under 
such conditions, he felt sure he would suc 
ceed by doing the unexpected. Coombs 
suys uext to control in pitching comes 
head work 
Frank Chance holds that “confidence is 
half the battle in baseball.’ It is cer 
tainly one of the greatest mental forces 
in the game. Thus a weak team that has 
been winning is harder to beat than a 
strong team which is losing \ fresh 
young pitcher is more difficult to hit than 
an experienced one who is uncertain of 
himself. One team is helpless before a 
pitcher that a weaker team pounds all 
over the field \ batter is unable to make} 
a base hit on one pitcher, yet can hit the 
same kind of ball from another pitcher. | 
There are not a few players retired or se-] Same 


turned to minor leagues who have lost 
confidence in themselves. 
A base on balls is better than a hit, be- 


affect the pitcher more and 
tend to the 
Tinker, an ordinary 
he could hit Mathewson, 
and Mathewson 


cause it may 
confidence of the team. 
batter, was con 
the great 

to 
for Tinker won five g 
batting 


lessen 

Joe 
vinced 
pitcher, seemed have 
the 


from 


same belief, ames 
New York by 
in one season 


When 


courage 


his individual 


a pitcher hits a batter, it may dis 


his side and destroy confidence in 


When a 
with the 


him player has a quarrel with 


another or umpire, I have noticed 


that he is liable to be upset in his playing 
as well Many important physical move- 
ments are unconscious, but when a player 


becomes irritated his nervous system is 


thrown out of gear, and this uncon 
scious action affected. 
When the batter 
half the inning is over. 
produced 
the 


easily 
is 
first up is retired 
The mental state 
this bad beginning is prob- 
Nearly 


by 


by 
baseball 
the 
which is called the 
will 
by 


cause. 
decided 


every 


is one play at 
psychological moment, 
“break.” Why a 
strong and 


with 


weak team beat a 
another 


mental 


beaten 
regularity, 


team be 


team are 


| problems. 


An 
pitcher 


unexpected hit may flurry the} 


and make him pitch badly to the 


next batter, and the game may be lost. 
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LATHES AND SMALL TOOLS 
STAR” itccimewts 
For Foot LATHES 


or Power 
Suitable for fine accurate work 
in the repair shop, garage, tool 
room and machine shor 
Send for Catalogue B 
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Seneca Falls, N. Y Ss 


WORK SHOPS 


of Wood and Metal Workers 


steam power, equip »ped with 


BARNES’ Foot Power 
MACHINERY 

allow lower bids on jobs and give 
greater profit onthe work. Machine 
sent on trial if desired. Catalog free 


W. F. & JNO. BARNES CO. 
1999 Ruby Street Rockford, Iinois 


GROBET SWISS FILES 


Are the stan las d of excellence in 
files, and ha been for over 100 
a years We send postpaid as an in- 
troducer 48 files especially udapted 
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, with 





Established 1872 





for tool makers and machinists on 
receipt of $5.00 This is a chance to get a set of 
files you'll appreciate and we'll cet future orders 
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109 Fulton Street 


New York City 
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AND CO., Chicago. 


WELL 








WELL"? xvs™ 


Own a machine of your Cash o 
terms. Many styles and sizes for all purposes 
Write for Circular 
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Home Mechanics for Amateurs 

By George M. Hopkins 6x84 inches 
Cloth 370 pages $26 illustrations $1.50 

This is a thoroughly practical work by the 
most noted amateur experimenter in America 
It appeals to the boy as well as the more 
mature amateur and tells how to make, at 
small expense, many useful articles for the 


and workshop 
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LEARN WATCHMAKIN G 


and become independent Refined, profitable labor. 
Good-Paying Positions Secured. Competent men al- 


ways in a Easy to learn; money earned 
while studying Write for our Catalogue. Adress, 
St. Louis Watchmaking School, Dep't 6. St. Louis, Mo. 


Rose Polytechnic Institute 
TERRE HAUTE, INDIANA. A college of Engineering; 
courses in Mechanical, Electrical, Civil, Chemical and Ar 
chitectural Engineering. Extensive shops, well uipped 
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For catalogue address C. L. MEES, President. 








or 


= — we 





1915 


May 








w 
© 
= 
2) 
= 


iil 


0) 
= 
ct 
) 
=; 


: flee?’ Faife 
Fi Holds Your Sock Smooth as Your Skin 


Men who wear the better things for 
the satisfaction they afford, buy the 
> silk Boston Garter at 50 cents. 


MAKERS, BOSTON 
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J Motor. 
Push-Button Control 


Gives two forward, a 
neutral and two re- 
verse speeds, by simply 
a button 
wheel. 


pressing 
Magneto enclosed in fly- 
Dual ignition. Silencer on 
exhaust. Water-tight gear housing 
and six other exclusive features. 
Send for catalog No. 10. Wealso build 
marine motors from 2to 30h. p. If 
interested, ask for catalog No. 24. 


The Caille Perfection Motor Co. 
1522 Callle St., Detroit, Michigan 
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our te a catalog and special offer. 

Marvelou oy A mprovements. Extraordi- 
nary values in our 1915 price offers. You 
Mm cannot afford to buy Srihout getting our 
latest propositions 
Boys, be a “Rider Agent” and make 
a big money tak ng orders for bicycles and 
supplies, Get our liberal terms on a sample 
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TIRES, ment, sundries and every- 

] thing in the bicyc uke SS ett usual prices. Facwry 
prices on Motorcycle and Automobile Supplies 
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+ With the Men W ho Do Things 


B \ Russell Bond inches 
ck th 275 pages itt illuste atic ms, includ 
ing 5S page-plates and colored frontispiece 

$1.50, postpaid $1.65 

Recounting the ad ntures of two young 
lads who spe # a summer vacation seeing the 


engineering wonders of New York We find 
them with the ironworker far above the city 
with the foundation builder deep under 


ground, with the ‘sand hog,”’ driving tunnels 
under water through quicksand, and in a 
score of other novel situations A story full 
of live interest and thrilling experiences, 
telling in a boy's own way what every boy 
wants to know 


MUNN & CoO., Inc., 
Woolworth Building 


PUBLISHERS 
New York City 
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SCIENTIFIC 


fielders to hit can] 
fielding 


The failures of some 


worry them much and make their 


bad 


The crowd mis 


also 
affect the who 


town and disliked in 


umpires, 
are popular in one 
Wwerukest um- 


another In certain cities the 


pires succeed best, because they yield co 
the clamoring of the crowd in close deei- 
sions } 

I have noticed that when a fielder fum- 


ball make a | 


bad throw, 


bles a he is more liable to 
is in- 
that, 


experiencing disappointment or shame, he 


especially if the fumble 


excusable. The cause of this may be 
feels desperate, and throws accordingly 

It is unfortunate to have the idea that a 
is hard to hit, no matter how true 
batter 
would 
case of Walter 


unusual 


pitcher 
it may be; for if the did not have 
idea, the 


hit. An illustration is the 


this pitcher be easier to 


Johnson, who for an number of 
games defied the batters of many different 
until he was suddenly hit hard by 


the Cleveland team. 


teams, 
Johnson claimed he 


was in the best of form and pitched as 


good as he ever did, and his claim was 


doubtless true. But it was the psycholog- 


condition of the Cleveland batters 


difference. 


ical 
that made the 
ters become confident that they 


As soon as bat- 
can hit a 
fan occasionally, they 


pitcher, even if they 


liable to hit any pitcher as long 
in such a mental attitude. 


reputation of a 


are very 


as they persist 


The great pitcher in the 


minds of batters may be a strong 


being hit. 


many 


factor in him from 
When one 
(he should banish 
fouls the ball, 


that he 


preventing 
cannot hit the pitcher 


feelings), if he 


fears he 
such 
him con 
least hit it 
his fear 


this tends to give 


fidence, can at some 


where; whereas if he strikes out, 
Rallying 


way A good hit 


may be increased may be ex 


plained in a similar 
raises hope in the next batter and there is 
a rush; this mental state may also be pro- 


duced on the home grounds by systematic 


rhythmic encouragement 
of the 


sometimes shows the 


(clapping) 
inning 
this. The 
notwithstanding 


crowd. The lucky seventh 
result of 
rally at batting 
the fact that the 
hit before the 
ever It may be the 
batter that has 
pitching of the pitcher. 
the batting rally itself 
contidence 


occurs, 
pitcher who could not be 
pitching just 


rally is often 


as well as mental 
condition of the changed, 
rather than the 
On the other hand, 
the pitcher to lose 
Abstracted from 


can Physical Education Revieu 


may 
and pitch badly 


cause 
imeri- 


A Study of Coral Reefs 
year 1914 Prof. 
University 


bs RING most of the 
M. Davis of Harvard 


was occupied in visiting and = studying 


islands in the Pacific Ocean with the ob 


ject of testing the various hypotheses that 


have been proposed to account for the 


formation of coral reefs. The problem is 


an old one, but has been the subject of 


especially active discussion in recent 
years. In an account of his investigations 
just published Prof. Davis, after review- , 


attempted explanations, 
of sub 


ing various other 
states that Darwin's simple theory 
that 


sidence is the only one appears to 


account satisfactorily for the formations 
jhe has visited. This theory assumes a 
slowly subsiding ocean bottom, as a result 


sink, di 
disappear, 


of which the islands gradually 


minish in size, and eventually 


while the fringing coral reefs grow up 


ward and are converted into barrier reefs 


and atolls. 


|Reinforced Concrete Work in Egypt 


REMARKABLE piece of reinforced 
<% concrete work is the jetty at the port 
of Alexandria, Egypt. The entire con- 
struction has a total length of 330 feet, 


up of a series of caissons in 
floated into 


and is made 
reinforced concrete which are 
Such caissons are 5 in 


feet 


place in the sea. 


number and measure 66 long by 26 


feet wide and 20 to 22 feet high, and are 
built on the Hennebique system. Caissons 
are let down a slipway into the water, 


and one or more steam tugs serve to tow 
| them into place, where they are let down 
ov the prepared bed of.the sea. Concern 
may also 
Nile 


successfully 


work in Egypt we 


|} mention an embankment wall on the 


ing recent 


jat Ghesireh which was very 


|carried out. 
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N ORE and more, motorists are 

coming to demand the exhil- 
aration of driving a car, which, 
day after day, is fairly **tugging”’ 
with power. 





Correct Lubrication 


And they are fast learning that 
" Explanation: In the Chart below, 





power is more than a matter of the letter opposite the car indicate 
ee = - F ae the grade of Gargoyle Mobiloils that 
correct mechanical adjustment. hocitewsk’ War enauna “on 
: 2 means Gargoyle Mobiloil ‘‘A.’ 
If the fuel charge escapes down “Are”? means Gargovle Mobilo 
; } . 2 ‘ | 2 : } ** Arctic.”” The recommendatio 
past the piston rings during the cover all models of both pleasure and 
compression stroke, power plainly ne ee oe ee 
. ? noted. 
goes to waste. If, on the power See 
stroke, the force of the expanding =| —“““—~——- 
gases escapes past the piston rings, cms Glelbleleieiaie 
power again goes to waste. gag Are late [A 
Piston clearances vary in differ- | “""¢ . 
ent types of motor. You cannot -_— 
secure full power unless you main- | » 
tain a proper piston seal. This 
demands an oil whose body is 
suited to the piston clearance in 7 
your motor. 
Again: 
The average motor has some 
1500 parts—most of them moving. 
Different types of lubricating sys- ; 
tems are used to carry oil to these 
parts. iH 
We 
Unless the oil you use is adapted to H 
the feed system of your motor, incom- Lm 
plete lubrication of some parts must > 
result. Friction follows. Power suffers. } 
. > h Spring 
So a very important demand of full King. ot 
power is high-quality oil of correct body ete tat 
for your motor. (Medel 4 e at 
. Kline Kar 
: 
At the right is shown our Chart of Lingard thew 
Automobile Recommendations which for ; 
years has been the motorist’s standard ah ig E/E LA 
guide to scientific lubrication. Here you arr 
will find listed the correct oil for your ~y 
car. 
If your car is not listed a complete Te. 
Chart will be sent on request. 
After you have cleaned out your 
motor and filled the crank case with the 
grade of Gargoyle Mobiloils specified for Pe 
your car, you will discover what full 
power means. 
You will feel this power the moment Reo. ; 
you open the throttle. Sener A 
rry it on a familiar hill. Sumplex ‘ Arc /A ‘ 
If power is what you want, you should ee ight TAAL A) AY 
stop guessing about your lubricating oil Stevens Duryea = Hare Arc Are /Arc are Arc [Ar 
and act on the scientific advice furnished crater et ct A LALA A 
in the Chart on this page. Velie (cyl A larc| A Are| A Arc] A 
Cer. fe \ Y A ‘ 
Willys Kmgh p ‘ BA 
“ — A A A Ar A he A 


The four grades of Gargoyle Mobiloils, for 
gasoline motor lubrication, purified to re 
move free carbon, are 





Gargoyle Mobiloil “A” 
Gargoyle Mobiloil “B” 
Gargoyle Mobiloil ” E “ 
Gargoyle Mobiloil “ Arctic” 


Mobiloils 


{ grade for each type of motor 





Mi »biloils from your dealer, it For ipotete Vehicles use Gare 


In buying Gargoyle ! 
enclosed chains 


is safest to purchase in original packages. Look for or motor and 
the red Gargoyle on the container. For informatior For cada chains and = different 
kindly address any inquiry to our nearest office Gargoyle Mohiloil ** 


COMPANY, Rochester, N. Y., U. 5S. A. 


the manufacture of high-grade lubricants for 
Obtainable everywhere in the world. 


VACUUM OIL 
Specialists in 
every class of machinery. 


Philadelphia Minneapolis 
Indianapo Pittsburgh 


New York 
Chicago 


Detroit 


BRANCHES teats 


DOMESTIC 

















“Until I read ‘Why 
France is Gay’, by 
James Hopper, in the 
February 13th issue of 
Collier’s, | must con- 
fess that the 

was my mentor on the 
European War. After 
‘eading Mr. Hopper’s 
story, | reviewed your 
articles on the war 
published in Collier’s, 
- now make haste to 

-ansfer my allegiance.” 


In the case of **Why France is 
Gay”, we seem to have been 
conspicuously successful. As 
Leigh Mitchell Hodges of the 
Philadelphia ‘*North Ameri- 
can’’ says: “I think that 1s one 
of the most vivid, tragic, and 
inspiring things | have ever 
read. You are making Collier’s 
the indispensable periodical.” 


Since August 1, 1914, nearly 
one hundred articles and sto- 
ries, hundreds of editorials, 
many pages of news photos 
and drawings on the war have 


been published in Collier’s. 


Danger re Sir A. Conan Doyle 
Che German W: ar 1M ac hine Dr. Armgaard Karl Graves 
K itchener T. P. O'Connor 
Von Moltke Baron von Faulkenhausen 
France Marches Singing Gelett Burgess 
As England Goes to War Henry Beach Needham 
Vhe Siege of Liege George Lynch 
The German War Lust Robert Crozier Long 
Going to War Arthur Ruhl 
England Faces the Music Will Irwin 
The Germans Are Coming Arthur Ruhl 
Paris with the Lid On Gelett Burgess 
Detained by the Germans Will Irwin 


*A weebly whi 


Struggling Toward Holy Russi Robert Crozier Long 


Paris at Bay Arthur Ruhl 
Spy Catching in England Henry Reuterdahl 
How Fear Came to Paris aes ; Gelett Burgess 
Che Czar’s Fighting Men Robert Crozier Long 
Up to the Front ; : Arthur Ruhl 
Che Submarine in Action Henry Reuterdahl 
Ihe Shelling of Rheims E. Ashmead Bartlett 
Krupps and the Siege Gun : Norman Drape» 
The Gate of Germany Perceval Gibbon 
he Fall of Antwerp ne Arthur Ruhl 
A Woman in Battle.. F. Tennyson Jesse 
The New Russia Stanley Washburn 
Lhe Sikh and Gurkha Sold Charles Johnston 
Lhe W ork of War Persona Narrat ve 

of an American Voluntee John Robert Clarke 
Women’s Sacrifices for the Wat May Sinclair 
I ne (; eat Batth of the Y ser E. 1shmead B tle 
Asquith: Englan Man at the 

Helm Henry Beach Needhan 
German Sea Raiders Norman Draper 


l he W ork of VW I W alting tne | rene hes George Lyn f 
Phe Work of War: Life at an Army’s Base Filson Youn 
~ ar Under the Sea Vorman Draper 
ie W ar T hrough Your k ves He nry Beach Needham 
Arthur Ruhl 
Gelett Burge 
Julian Street 


He hind the Battle Front 
French Surgical Automobiles 


Canada at War 


Genera! Sir John French Captain C. 8. Goldman 
| he M all led k ist and the Na Kea Hand Pe reeval Gibbon 
Germany in War lime ..... Edward Eyre Hunt 


7 hy Russia is Fighting 
The Ru ssians in Galicia 
On the Doorstep of War 
Admiral Sir David Beatty ee: 
On the Belgium Bread Line . Frederick Palmer 
The Last of the Raiders Norman Draper 
The Baptism of Fire .. Captain of the Royal Irish Dragoons 


Stephen Graham 
Stanley Washburn 
Albert J. Beveridge 
.. Filson Young 


Nerves. .. ; ; ..F. Austen Britten 
Not in the Dispatches Richard Washburn Child 
The Blood of Admirals... , P. Adams Hutchinson 


.. Frederick Palmer 
James Hoppe ? 
Norman Draper 


Bringing the War to England .. 
Why France is Gay 
Von Hindenburg of the | shes 
Lloyd George Counts the Cost Henry Beach Needham 
Getting Arrested in France Gelett Burgess 
Among = Russian Wounded......... Stephen Graham 
In the German Trenches Albert J. Beveridge 
Che Man, Joffre...... James Hopper 
With the French in Vosges.......... Frederick Paimer 
HelSoland —Bismarck’s Button... Norman Draper 
The Trials of a War Correspondent F. Tennyson Jesse 
A Visit to the Kaiser and His War 

Lords... er Albert J. Beveridge 
A Station of Sooke “n Me “eee 
Smiles Among Ruins 
Che Great Days eee: 
Things You Don’t Know About the 

War.... wae Frederick Palmer 
What a Battle Becks Like Albert J. Beveridge 
Wreckage of War - ....--Gelett Burgess 
A Nation United......... Albert J. Beveridge 
German Thought Back of the War... Albert J. Beveridge 
Forcing the Dardanelles Norman Draper 
Why France Fights On Albert J. Beveridge 


Marie Louise Van Saanen 
.. Frederick Palmer 
Arthur Ruhl 


Collier’s policy to-day—as during 
the Spanish-American, Russo-Jap 
and Balkan Wars and the Mexican 
flurry—has been to cover with 
the best man every spot that could 
vield material of interest, mak- 
ing it the indispensable pertodical. 


Collier's 


THE NATIONAL WEEKLY 
4106 West 13th Street, New York City 


lee publithes good war article 
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